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Abstract: 



; tA%'!fll*. Zfa'sZfi'i»ts£lf J t(ny3'y*yh$: $t?'V? The present invention is, and about methods and kits for 
i'i>y*>tty®m\ : -&Mtols*Jl>&$fmtt&m®Vim diagnosing a disease state characterized by physiological 
^it&tzfiCDjji&tS&tflrvhlzl'ttLXiS 1 ) . ZfDJjYi, levels of non-protein hepcidin protein, including fragments 
I*, $S$#A x &M3ffi*7d*?#$-*>:7;i/£A f-t^T-vZf thereof Purohepushijin, the method includes the steps of 
t. ca)+r>^U^^vv>^> ' ' c "£fcl*C obtaining a liquid sample or a tissue from subjects and the 

: . -bt ^'J^Zf'ffiz'Wdi rWI-,Si« t"i>-f-^tb0f;t step of contacting the antibody or fragment thereof of 
it£tzlt*(D7?y*ybt%Mt<1£Z>Xir<y7t. fimtS&Tf those that bind specifically to a polypeptide corresponding 
/KU^^K0& l ;#IC:|S-^<T , v^^$ {f .i-jLT^^v^U^ to the C-terminus or central portion of the protein hepcidin 
; • t 'h^rfv^t^: lift-. ^vv^W-iii'lASg^jU^ protein the sample, using assays based on the binding of 

f ') T£>. Mt^il*. Zhlzt-tzmx.&'^zf a polypeptide antibodies and comprises a step of 
f sV>£)&ffl%M£lt& , $fc!i^>U4f JLb—hf &tz#) quantifying the hepcidin level and disease status is non- 
Q*O#Mi£-?Z%MTya^lztS\1&m&<Dtz1h0&W physiological levels of hepcidin. The invention, for 
yf&jo&lf^vhlzlM-ft)* *5gWH4> $bl:^?vv>fcj: example, overexpression of hepcidin further relates to kits 
t/^^v>ro7d'^XhiL<li7>^3™Xh$;PL^f-Si^ ,or use in diagnostic methods and approaches such as 
<T>\ <T> fh genetic engineering or to down-regulate. The present 

invention relates to a particular therapeutic treatment of 
disease by treatment of a subject for further agonist or 
antagonist of hepcidin and hepcidin. 

Claims: 



1. ' ®m\s*w^zti' t J>iz&)m&®wmwi+zi3 



1 . A method of diagnosing a disease state by non- 
physiological levels of hepcidin, the method comprising 
the steps of obtaining tissue or fluid sample from the 
subject, or the carboxy-terminal epitope 1 sample above 
the central portion of hepcidin a step of contacting a 
fragment thereof antibody that binds specifically to one or 
more, a step to quantify hepcidin levels in the sample 
above, including a display a disease state wherein the 
hepcidin levels of non-physiological way 
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3. ttSEirLttA^S^VflTSy* T0^84 KlC^WS 
#ft7»rlz-r\ SftT-y-fe-f, -M-3t^S^. ^/^Sa^ 

5. #^awu^;u(D^>v>fcd;y^.®«ffi^^ 1 t J -rs^ 

;u#*v*i&xtfh-:7 i o W ± left ft M I =tt 4 f/i^^ 

8. an t»*a 7 siMfD^k. 

9. lWIB+vhtf, SB 2 S-Lfc l i)0»^fc«fctf 
»«E»iEfl>afi«*S6l=*t?, »*JR 8 gitt©#*K 

10. » 2 &^#?#XhU?K7lfS?>"C?fc*, ttftJfl 9 Sea 

11. filj fli!S? *<*-^7T^T>a • * v*— tfefc 

12. ^>^>rotife«P^tL<i±*;u^>>*«xeh-^ 

13. fs)t£4'*a!^xeh-^^vvV075>'K 2 8 

14. furri73;^+v*SSxtfh-^<'N^vv>(DT5>'(& 7 

0 8 4 rtt-g-w^rt^, 1 2 

15. f)IE'N^'>v>^a^^vv>, ^vy>tU!if 

16. fjge^vv>^a^^vv>* sfi*Jfi I 

<r>m. 

1 7. f JlB^vv>^^P^vv>tL<l±'s^vv>^^ 

is. frie^vv^^p^^vv^s^t?, 5 

1 9. Htffi^^vv>A<^P'N^vv>tL<l*'N^vv>$^ 



2. that binds specifically to an epitope contained within the 
central portion 28 of the 47 amino acid hepcidin 
antibodies, wherein the method of claim 1. 

3. that specifically binds to an epitope contained within the 
carboxy-termsnai 70 amino acid hepcidin antibodies to 84, 
wherein the method of claim 1 . 

4. wherein the step quantitative radioimmunoassays, 
enzyme-linked immunosorbent assay, sandwich assays, 
precipitin reactions, immunodiffusion assays, gel 
agglutination assays, immunofluorescence methods, 
selected from the group consisting of protein A 
immunoassays and Immunoelectrophoresis assays 
including the step of carrying out the assay by the method 
of claim 1 . 

5. A kit for detecting a disease state by non-physiological 
levels of hepcidin, the kit is an anti-hepcidin antibody or a 
fragment thereof that binds specifically to the carboxy- 
terminal epitope 1 or more central part of the hepcidin, 
one and a reagent that binds directly or indirectly to the 
antibody or a fragment thereof, Kit. 

6. that is fixed on a support anti-hepcidin antibody or 
fragment thereof, wherein the kit of claim 5. 

7. including hepcidin molecule complexed with said first 
binding reagent kit of claim 5. 

8. biotin-binding molecule is the first kit of claim 7. 

9. that said kit further comprises an enzyme and the 
substrate of the enzyme in complex with one second 
binding molecule, the kit of claim 8. 

10. a second binding molecule is streptavidin, a kit of 
claim 9. 

1 1 . and the enzyme horseradish peroxidase, peroxide- 
containing substrate, wherein the kit of claim 9. 

12. fragment or antibody that binds specifically to the 
carboxy-terminal epitope 1 or more central part of 
hepcidin. 

1 3. that is contained within amino acids 28 to 47 wherein 
the central portion of hepcidin epitope, the antibody of 
claim 12. 

14. that is contained within 70 to 84 amino acid carboxy- 
terminal epitopes of hepcidin, wherein the antibody of 
claim 12. 



15. Purohepushijin said that hepcidin, hepcidin or 
fragments thereof, including the method of claim 1 . 

16. Purohepushijin including the hepcidin, wherein the 
claim 1 . 

1 7. Purohepushijin including the hepcidin or hepcidin. 
wherein the kit of claim 5. 

18. including Purohepushijin said that hepcidin, a kit of 
claim 5, 
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20, tuSE^vv>3b^P'v^'->v>*#t\ ffi$® i 2 m 19, Purohepushijin including the 
|fflA?vy> . wherein the hepcidin claim 1 2. 



Description: 



[0001] <U I < 3 i A. <mt 2 J ! i 1 i K i 
1 1 0 / 2 9 9 , 4 8 6 f(D ■. 2 0 G 3 - 

i » - ',141, o 8 9^a>--mmkmmvib^ 



5 ,s 1 9Bicm«i*iifc 



[0002] 8HIS- kTO&#imo>&Vkte*V%it'ZkoTK-' ic<r L'» - X: ' §£ 
It, DNAA.^^^j:^;,.-?: SiCto-C^Ci^-e^L^. LfrU ftft&a>i$ 

tit. $kxz.mu&. ^yf^M^, *fci*j*ja*jtt^.aiT-**^ j E^a-7h-i/x 

(Pietrangelo, A. ( 2 0 0 2 ) Am J Physiol. Gastr 
ointest. Liver Physiol. 2 8 2 , G 4 0 3 — 4 1 4 ; And r 
ews, N. C. (2000) Annu. Rev. Genomics Hum. Gen 
et. 1, 75-98 : P h 1 1 p o t t , C. C. (2002)Hepatolo 
gy 35, 993-1001: Anderson and Powel! (20 0 2 ) 
Int J Hematoi 7 6, 203-203 ; Beutler et a 1 . . 

(2001) Drug— Me tab. Dispos, 2 9, 4 9 5 - 4 9 9 ). tl 

■ ■■■■■ i tix i .misfit tmrnzts^xm^t. *iiiz±mm®tf±mmz 

WW&fc*!* Oi*-h~XUX>&Z> (Phi lpott, C. C. ( 2002) He p a 
tology 35, 993 - 1 0 0 1 ). tMX^ttfcft, ^-l±ffifS^K7>X7x'J>tC 

-.m, mmomm^mmnitiz* ©«im>j ? -L,ea&4atK-r?it, f-^>x7x<j 

>lC^^Lfc»(±jE^& ; ]4>^>XyxU>S«* (TfRI) (Co! Sawn et a 
i . ( 1 9 9 0 ) C e i 1 6 3, 1 0 6 1 - 1 0 7 2 ) £ftL, £fcfc*b<<fc l j£<<D 
14, ) * . < -! 1 : 5>X7x'J>^'#-1* 2 ( T f R 2 ) (Kawabata e 

t a I . ( 1 9 9 9 ) J Biol Chem 274, 20826-20832) $<fr 

8a^hW>l4, TfRI ©*l£-t 4 5 KR— efc* (Id. ) . T f R 2 It, 

$6{c*fc.-»h7>x^xy>ic»^UT»<DJRy^**isjfr«ci: ; fc-et-6. t f r 2 ic 
&ii%9Ltmmt. ^^x^vxicfcit-5T r r 2 mmm ,n n '■t^nmmo 

-s^a^h— >X^Ma#lt&^r*fc (Phi lpott, C. C. (200 2 ) H 
epatology 35, 993-100 1: Camaseheiia et a 
1., (2000) Nat. Genet. 25, 14-15; Fleming et 
a 1 . , ( 2 0 0 2 ) Proc. Natl. Acad. Sci. USA 99, 106 
5 3 - 1 0 6 5 8 ). T f R 2 lZ5.kLXfrm#lX%®?%tf (Fleming e t 
a!. , (2000)Proc. Nati. Acadi. Sci. USA 97, 2 2 
14-2219: Subramaniamet a!., ( 2 0 0 2 ) Ce! I Bi 
ochem. Biophys. 36, 235-239), E%&MM&l4l**fc*^$ 

xm» 

[QW3]^^ix^mwximmm-'mti^-^<^mmm}^.tm. &®m 

Xh$s£}'X'l£$m§Ltfffi!>t% (Pietrangelo, A. (2002)AmJ 
Physioi Gastrointest Liver Physio! 282, G 
403- 4 14; Phi lpott, C. C. (2002)Hepato!ogy 3 
5, 993-1001; Anderson and Powell (2002) Int 
J Hematoi 76, 203-203), U^USfitt'VE^avh- *>X ( H H ) 

■cii, z<Dmwmmim®Lxi*&b8*>ti&. ^mmizu^^t . ism^mzix 

BJ#aiW)rt v. ;-V-it[^fe-r*^aiPlc|«tTf4+«-lclt31(ll**l-C^ 

ftt^. zhizmmLx. mmifttcmfim^zf^x-m^is^ ck r a u s e 

et a!. (2000)FEBS Lett 489, 147-150; Park e 
t a ! . (2001) J Bio! Chem 276, 7806-7810) S4, 

*t^s*%m-tmsuis%i- i )yy>Mrx&%bi-mi5*i% cp h i i P o t t 

C. C. (2002)Hepatology 35, 933-1001; Nicoia 
s et a 1 . ( 2 0 0 2 ) Proc Nati Acad Sci USA 99, 45 

9 6-4601), 



[ 0001 ] cross-reference to 
related applications The 
present application is filed 
patent application No. 
10/299 November 19, 2002, 
is a continuation-in-part 
application No. 486 Patent 
Application No. 10/441, filed 
May 19,2003, No. 089 is a 
continuation-in-part 
application. 

[ 0002 ] Iron is an essentia! 
trace element essential for 
growth and development of 
all living tissue. Iron is 
indispensable for the 
process of synthesis and 
metabolism of a wide range 
of DNA. However, the failure 
of iron metabolism, iron 
deficiency anemia, 
hemosiderosis, without 
limitation, including but 
hemochromatosis is a 
disease of iron overload, or 
is considered to be related to 
disease in mammals 
significant number of have 
(Pietrangelo, A. (2002) Am J 
Physiol.Gastrointest.Lrver 
Physiol.282, G403-414; 
Andrews, N.C. (2000) 
Annu.Rev.Genomics 
Hum.Genet.1, 75-98; 
Philpott, C.C. (2002) 
Hepatology 35,993-1001; 
Anderson and Powell (2002) 
int J Hematoi 76,203-203, 
Beutler et a!., (2001) Drug- 
Mefab.Dispos.29,495-499). 
Under physiological 
conditions, the iron content 
in humans is regulated by 
controlling absorption, in 
mammals, iron absorption 
occurs primarily in the 
duodenum and upper 
jejunum, which is the only 
mechanism that is controlled 
by physiological iron stores it 
(Philpott, C.C. (2002) 
Hepatology 35,993-1001 ) 
Once absorbed, iron is 
bound to circulating 
transferrin is delivered to 
tissues throughout the body. 
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[0004] -V^Vl/M*, ±£LTff «-Cffi±-f ■& , S/Xt-C fc'MSft*:^ Kr*5. - In the liver is the major site 

BSJrt<D&<0i!&i|X£38SiIU ?^D7r-y* - " £ 3k !'•$■■&» of iron storage, iron bound to 

>l*ifJttic, tt»jgte*^*fcNliLSRj3«J:tf K+T? 2 5 75/88 (a a) ^^K£LT» transferrin, transferrin 

$^f = (Krause et a 1 . (2000) FEBS Lett 48 9, 147- receptor traditional (TfRI) 

150; Park et a 1 . ( 2 001 ) J Bioi C h e m 2 7 6, 7806 (Collawn et al. (1990) Ceil 

- 7 8 t 0 ) . ?|*jffil*T, ftl=«fcoraSf**ifcfl' a, ?-*m%LX. V«>XI= 63.106l-1072) through a 

felt* 8 3 a a |J*#«6tf Wvh* *tffcH=fclt* 8 4 a a #J*tt£a-K*£'V?v greater amount is probably 

v>c DNAA<|5l5£&rlfc (Pigeon et at. ( 2 0 0 l ) J Biol Ch also two recently identified 

em 276, 7811-7819). th^vv>0 c DNAffilt th^vv> homologous transferrin 

A< 8 4 75.'»?U?n'WKiLTliaR**u T5^.*^T' 6 0 TSyg^S^Q^vv receptor (TfR2) (Kawabata 

><W-^Q-fev^*ti, Sblc 2 5 rS^^^vv^^^Kl-^Q-trvV^^^C et al. (1999) J Biol Chem 

(Park e t a 1 . ( 2 0 0 1 )). 274,20826-20832) through 

is taken up into cells by 



V^XTftt*®!::**, (Nicolas G, e t a ! ( 2 0 0 I ) P r o c N a t i SeSiden fca to 

Acad Sci USA 98, 8780-8785), C©^PK*<Mtt3tJ!cfcUT Cor7e S DoS nartsofthe 

Mfoxmwrmmmztt^mmm, ztitmmmz. ^y^vs<r>mm.mz TfRi (\6 > TfR2 can also 

h7>xyx^^?^XlcfcU^rffl.rS•0^^^ttal/ll^ti:$1^§CiA<sI^^tiTfcHj (N faci(i(a te the uptake of ferric 



2 0 0 2 ) P r o c Natl Acad Sci USA 



iron bound to transferrin 



99, 4596-4601), Zhlt^?i>Z>l/tffki\i**X$isX<D±W£3%Wm : ?X' further Mutations in TfR2 

&Z>Zt£*LXl^. £bf~, ifi^(D§mii, h f e ^7^hV^XTMitfP^vv> has been associated with 'a 

%W&te'>L (Ahmad et al. (2002) Bl ood CellsMol particular form of 

D i s 2 9 , 3 6 1 - 3 6 6 ), ^v^'S^f t-'Cfcl^ " i t -l S©£^ hemochromatosis, indicating 

tt^^PVh- vXA<|«JiiLTL^ (Roetio et al. ( 2003) N'a t G the important role of TfR2 in 

e n e t 33, 21-22) ZfcfctfLTJsy. 8iS*I©#7^E»<7>3II»l::fcN.vc*L iron homeostasis (Philpott, 

^mmtM^XStz. LfrL. ^/i>>#af*rtftJH*»<OA7:/X*JR4, C.C. (2002) Hepatology 

tt»fc*t;«atttt»lcfc^r*^tt*«iUt«lE^4ttl«|l**y-=raS**».-CL^^. 35.993-1001; Camasehella 

et al., (2000) 

[ooo6]C(DA.r-, z<D<y^f<Dmmmm^m$'rti:ska)^m(D^mit, ^->^>« Nat.Genet.25,14-15; 

' i > Si tfflthfii^'i^y^mRNA Fleming et al., (2002) 

b<;WCOt%r©y-9 s >7n«/h^rrlcJ:y, ^>i>yl±3itLX1SfmteX%m?hZt& Proc.Natl.Acad.Sci USA 

WWzKotzW (Krause et al. ( 2 0 0 0 ) FEBS Lett 48 99,10653-10658). TfR2 .s 

9, 147-150; Park et al. (2001). J Biol Chem 27 expressed primarily in the 

6, 7806-7810; Nicolas et al. (2002) Proc Nat hver (Fleming et al., (2000) 

1 Acad Sci USA 99, 4596-4601), Z0>'<?J-F0>mW;i1f.\z Proc Natl Acadi.Sci.USA 

w«?-*««lt^. SEX?- a,., (ma 

Cell Biochem Bioohvs 36 

[0007] *%m*> ^yiyi>>iz^mmmmm<Dm^)i^(Dmwu^ifizmxmofx ?35 . 239) the e ±.J „■, 
mzmzt&mmmizm^ztis^is&tf / *w*^>s?>#jswi/ti*©ffiffli= , oca ii Zati0 n js sti „ unknown 

&Mzhbwmmtmmm®&?mmmmztffibZ>. { 0003 , in indjvidua(s wh0 

are iron deficient, but there 

[0008] -mmo i -oammit, *&Wtoi*IW*?i&>1t1inttte**B1t»m is a feedback mechanism to 

+i>frtt><DJjitXtb-3X. tmilrmt. «H#^bffi»tL<l±j«<*-y->^U*A^-r*X enhance iron absorption, 

t->^<!:. cro-y-V^U^^vvXD^.^ffi!^ (75/882 0 A«b 5 0 ) *fcttc*i» (7 iron overload in humans is a 

ZS® 6 5 jEi^b 8 4 ) ^b(D7KU^^Klct*l?fl ! JlcM^t - *f;Lf* : tL<l*-?-a)7 ; 5^>>hi: decrease iron absorption 

&ftl!*tt*XT??i, ia#fccfei;^U^f : -K(DSi^!cg ; ^<7*vb-f £ isfflLT^vv> (Pietrangelo, A. (2002) Am J 

U*/U*?S«f*XT*?i£-£#, #£3Ml/*;U©^:7^i>:>jW&*tt(ft***-f *. Physiol Gastrointest Liver 

(D S ^©SBttrii, thJ}a^+(D^a^vv>0^L4i$"T^f^'r'l>^@gttrost Physiol 282, G403-414; 

WiJj&ti&if*vM<mL$titz. *wmt, . ei i Phiipott, c.c. (2002) 

©jtfr©/^-S-<!:LT©^:^>v^^ Hepatology 35,993-1001; 

fe£tPF-<>h£i£fflf#&, £«H(Di&*±©JSS*8§<. Anderson and Powell (2002) 

Int J Hematol 76,203-203). 

[0009] *mi<D i wmVBlt. ^P^^vv>fcJ:i;^©^y/>r-# tt^^>v However, hereditary 

^*>twn<D±&ts*vmizm+z. mmo^tzmmnmmn. hemochromatosis (hh in, 

ztzitttihny^v^tLvz ; - **&\m\z, »*>u*h*fc ^'l v !^i 4 L h f LTJ °^ 

l*^lcM^a^>v^^fc^vv>^>/-.- t« ill s>iz*><D4J*J7v±4 mechanism has been 
i-/j,m damaged. Despite iron 

i-ixffl overload, increased the 

„ amount of iron absorbed 

[0010] *3feiW©*fc8'Ja>ttHrt?l4, ">>:f$/2?:/lcJ:*&W#j£j3J:t;*yHi, mutiny from the diet causing 

isi»mm%®£-£$>* *fcli*^>l^:Ll^T*fcft©J:5fcfflfK?X#M7?a- accumulation of excess iron 
"flcj'lifTj in internal organs, causing 

dysfunction and visceral 

[0011] MWWZt>\z£tzmommx\t. ^v^lt. ^>y>, fc£l^vv>© involvement. About the 

Td-XhtLOtT^d-XhZM^xmZtimtZZklz&^X. mmmzmmm^ molecular mechanisms that 
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&<Dtei&th&mzi>mv£i>. mm^^a&m&Mt. ^y^xDmrngmt^^ 

»*fcl4T f R 2^W^<D^7 1 sis>®m&%m : &-t&ZtlZ&'oTM&X-i&0« Ltz 

tsm-mizti^x^mztm^. 

[ooi2j ^mmoiz^^aymoimmit, ix-f<Dmm^unmmjmm.thztiz 

&-oX&ymMizMm$ti%X&b5» 

[ooi3j ^mmxHt, ^z?vV>m&®mmMiz&%mm&K£®wi-&ct, ^lx^ 

£. * X ! ^Jsss t 7P^vv>, t,UI4*© 

© ^>y>©£aM*ftB:, Ss o^ i s o n g / 
mL<n®mtov&z. ®±mm®mt£zom®M ^^tzit±txm. © 

^avh-i/x, -b;bP^X5>X2^. iSH5>;oxy>ifii5E> ^h5>X7xU>jfe«M 

^'©ia<ESfcj:ix},3L^ >,\ ' cu ' i , mxmm 
al ummikmww ' <■ *■ j ■ '-.fF+*«iflfci**©y?± 

C*1*4$i«E¥ffl*S*fcJ:tfllI#« 7>uy/W7-«fcJ:tf^;UV>*&£©tt«£tttt 
S»tMjiUrL^. C(D.?feai-J:-3T. ^>?>$>/<£«Jb\ttf*©:;?y*:/Mcoi% 

tooi4] #38<stt, zK^<om^<omizm^a^y^>^t2^y^i>>^fi<;n 
tfty-ttzimyiomi. mi 4.1*1* ^ < i sin 

-#&-ts£^5s*3©s>»£$ift3-3. c*u4, .^^©ibm, A«t,i.<f4#>s©-tr-> 

©^□^•>v>tL<^©^^V>h^#t^b*4^^vv>^>/^g{©^iBfcJ;^ 

mmzmtzmzGmTi&z , &%mt. *©«r3w ** - tit,***, e 

©««&&a©28£*i*4><*tt* , £tzlt?Mt%t^m*\z^xm*iZtimM£Rl 

[0016]attW*"4lMT?©*« (a ) :7a-v?vv>iL<f*-t©-777*>h£^ 

t?^*>i»*>/<^fi*±dl'r 5Xf ( b ) ^D/v^>S?>tL<!4-t©79^»ht 

SEtt©«6a©3Efit^»r-r*» *fcli=E=$'J>^-r-5fc«)©^»?T-yb-rfc«fctf^h. 

*>©#**> C e ) *0^ai!fil!cgE®©^.ffi©^I^MLrat:s!ic^~ 

[0018] *%S!B© i o©fi^T-!±, *HlWA6l±^a!W«t8fc«fct;W^*lcfcL>T^> 

C©»«T?I4, c^b©^ftSffifflLTthfcckt/^/S, ; E'VhffF4'©'N^vy^©-- 
•8***1*:. HH, (CRD fccfcimfifctfL (RA) £*Pf£.*#©thlfll 

JStro^n^^VtttmfiifitJSattEL I SAiniLUz. *m«A6tt, ^a*^ 
•>S?>A<IFFai««Ji5«!*«*rjJii«+^«l«l*-a-&4i, ?H*Jt*3Elt5Cfc*8EttLT# 
fc. ^->v>©i(an^b^^l*HHfc^t;tgf±RA^!i^^icy^vu^u-h^4 

aW©fc»l=, fflSS f^VV>$>M°£Mj ii. Pigeon and co-work 
ers ((200!) J. Biol. C h e m. 276, 7811-7819) 

x^^tzj-mT^mmmms o %mTzmmnn~^&^-tm%m^^ 

^P^vv>. ^vv>fcJ:t;-t©77^>h*<#*+L4. *iJ3!IB«-C«flt-r*^> 
i»*>/<*RI=li, 46lc*fc««^S/5?>4i>/^f|l=»ftl-r**«t©«f»4tgi»l= 



respond to changes in body 
iron demand in the intestine 
is not understood fuiiy. in 
relation to this, the 
mammalian peptide hepcidin 
has been identified recently 
{Krauseetai. (2000) FEBS 
Lett 489,147-150; Parketal. 
(2001) J Bid Chem 
276,7806-7810), the 
expected to be important 
signaling components that 
regulate iron homeostasis 
(Pbilpotl C.C. (2002) 
Hepatoiogy 35,993-1001; 
Nicolas et al. (2002) Proc 
Nat! Acad Sci USA 99.4596- 
4601). 

[ 0004 ] Hepcidin is primarily 
produced by the liver, small 
cysteine-rich peptides. This 
molecule regulates iron 
absorption in the intestine, 
which inhibits the release of 
iron from macrophages. 
Hepcidin first 25 amino acids 
in human plasma and urine 
exhibit antimicrobial activity 
(aa) was isolated as a 
peptide (Krause et al. (2000) 
FEBS Lett 489,147-150; 
Parketal. (2001) J Biol 
Chem 276,7806-7810). 
Subsequently, to explore the 
liver-specific genes 
regulated by iron, hepcidin 
has been identified in the 
cDNA encoding the human 
precursor and 84aa 83aa 
precursor in mice and rats 
(Pigeon etai. (2001) J Biol 
Chem 276,7811-7819). 
CDNA structures of 
Hitohepushijin is translated 
as 84 amino acid prepro- 
peptide Hitohepushijin is 
processed to pro-hepcidin 
residue peptide 60 amino 
acids at the amino terminus, 
which suggests that the 
processing of 25 amino acid 
hepcidin peptide addition 
{Parketal. (2001)). 

[ 0005 ] expression of 
hepcidin, hfe-/ - 2 upstream 
stimulating factor phenotype 
similar to that found the 
same phenotype in mice 
(Usf2) caused by targeted 
disruption of the gene iron 
overload in mice show that 
has been disabled (Nicolas 
G.etal (2001) Proc Natl 
Acad Sci USA 98,8780- 
8785), leads to the 
conclusion that play a critical 
role for this peptide in iron 
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tzliXtkOtclbff}^ Si- , : (ifSittf, »ili4, 5 18, 5 8 

iimth^jyiz^xmnx-^. -^mizmn^a) limits. . *&i=*fc«i 
imim^x-o-{H^mma>immm^^x^yt, mrngtzit^n^x-mmmm 



[ooi9] a^sficfcL>TftibnTL^ti 'itemtzmmtht, *n®a>nm^7->vy*> 

/VttWfhfr I o*A1^*4« mi*, ^vv^V^tm, *&IC*fc, ^ 

if »J**l«*ai::, ^vv>$>/^W<D7Sy®gS?ij£Dfi^^-/j; (Pigeon e t 
a 1 . , ( 2 0 0 1 ) J . Bio!. Chem. 276, 7 8 1 1 - 7 8 1 9 ) KJco 

J»>h©i<lttl<ET5yB?Bl^JS-T'a-r*Ct*«r-t4. Cft*©:frjg;fctt, R. Bruce 
Merrifieid, (Eric k son and Merrifield, [So 
lid-Phase Peptide Synthesis], in The Prot 
eins, Volume 2 , H. Neurath & R. Hi i i (Eds. ) A c a 
demic Press, Inc.. , New York pp. 255-257; Mer 
rifield, (1986) iSoiid phase synthesis], S 
c i e n c e , 2 4 2 : 3 4 1 3 4 7 ) ic£oT ' £UW <i ^ M£,K 

l=lEHT*«*##Plt*li*. c<Dit#M^^K^©0ffiaii«llcilifj^r^-5(7) 

•e, »5 0 Scsistwt-^^KS ft itmmi&&tf&!&xmmz£}%t%zttfm? 

»Sf1t\zU& (Stewart and Young, (i 9 8 4 ) So i i d Plus 
e Peptide Synthesis, 2nd e d . , Pierce Che mi 
ca! Co. ; Tam et ai. , ( 1 9 8 3 ) J . Am. Chem. Soc. , 
1 0 5: 6 4 4 2 ). H 9 lZ^LtzT=.S&tm 1 5 0 , *fc|± 3 4 frt> 8 

4!ci.t«-ri.^>v>^>/^M75^J«>h*^fiJcT'#^7= &t$M&tJ:l"<frX\t, ^ 
isV>$y/i5n<n^z??h*ti£ifJ?<?*>b$mtiiT&tzthiz\t, ttBLx^Xlti*? 

^ikr&miffttizfimx&z* 77^»hi±. m^i^m^'y^^f^mzMt^ 

tt<*t«fe«f4BilcWfflT7*-6. 

[0020] as#f±, ^mt^^<D-mtzLtzf}^x^%m<Dm.^^J>^ 
>/i$n<Di'D£&mzx¥t%z.tii<X'%%<, zHh^mzit, -iujivivv^n 

-, H PLC, •y-^Xtt^^PVh^^-i'-, -fs^S^cmy^-r--, fc^tf-fA/ 
T^^-r^^PVh^^^-^*^^, f-tlbicKS^tl^LV fljjttf. Scope 
s, Protein Purification: Principles and Pr 
actice, Springer-Verlag(1994): Sams rook, 
et a 1 . , in Molecular Cloning: A Laboratory 
Manual; Ausubel et a 1 . , Current Protocols 
in Molecular Biology *#JH*TlfclV 

tuiite©»j»«4s*wr *->'j*y^ftiffl!)e6*ttR p -h p l c^st ttfflf s 1 o 

W±<0jgffl^tt6M#fn^hy57-f- (RP-HPLO 



metabolism. This is in 
contrast, overexpression of 
hepcidin has been proven to 
cause severe iron deficiency 
anemia in transgenic mice 
(Nicolas et ai. {2002} Proc 
Nat! Acad Sci USA 99,4596- 
4601}, which indicates that 
the major regisfator of 
hepcidin on iron 
homeostasis, in addition, 
recent studies in the hfe 
knockout mice decreased 
liver hepcidin expression 
(Ahmad et al. (2002) Blood 
Cells Mol Dis 29,361 -388), a 
mutation in the peptide 
hepcidin in severe juvenile 
Hemokuromato associated 
with the Shisu (Roetto et a!. 
(2003) Nat Genet 33,21 -22) 
have shown that has opened 
up new horizons in 
understanding the molecular 
pathogenesis of iron 
overload. However, 
balancing the body iron 
stores in the hepcidin, a 
mechanism for adjusting the 
dietary iron absorption and 
in pathological conditions or 
physiological slate has not 
yet been identified. 

[ 0006 ] in this regard, the 
regulation of iron and 
various states of cellular 
localization of this peptide is 
very important in the study of 
functional hepcidin. Northern 
blot analysis for human and 
mouse hepcidin mRNA 
levels in various organs, 
revealed that hepcidin is 
expressed primarily in the 
liver (Krause et al. (2000) 
FEBS Lett 489,147-150; 
Park eta!. (2001) J Biol 
Chem 276,7806-7810; 
Nicolas et al. (2002) Proc 
Nat! Acad Sci USA 99,4596- 
4601), data on cellular 
localization of this peptide is 
not present. 

[ 0007 ] The present 
invention relates to the use 
of hepcidin specific 
antibodies and / or disorders 
related to hepcidin in the 
diagnosis of disorders of iron 
metabolism and the 
regulation of iron uptake in 
mammalian cells by 
hepcidin. Detection kits for 
diagnosis of the present 
invention, may be 
particularly useful in 
identifying subjects with 
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/<^«-e**tfe«*!ittt^*. 

iz*??F<DT$;*Mfr$, 1 ®\z i o©TS/S?«2^ - ■ ■ : t th. mm. k o 

nigs berg and Steinman, ( 1 9 7 7 ) S f r a t e § y and 
Methods of Sequence Analysis, in Neurath a 
nd Hill ( e d s . ) , T h e Proteins (3rd ed, ) Vol. 
3, pp. 1 - ! 78, Academic Press tZ$Zm£to.tz&$i&&M$*.tz 
l>. £hlZ. ^>v>*>/^j90)!E^^«fli, (Hewick e t a 1 . , (19 
81) J, Biol. Chert!, 258 : 7990-7997; Stein and 
Unde friend, ( 1 9 8 4 ) A n a 1 y . C h e m. , 1 3 6: 7-23) lz 

[0023] mm^^^»^mt, ^^y^j^mz^tm^iWAthtz^ 
if'M>-?, zxuyn-wTfc'^tt}— m^tzitto^m^/^nm; 

h^m^e / mm ft%tzitmm&at)^-fi\friz-o^T 

[0024] tt«litl* l J-»*L<tt3U?a*if«>SjK> SfcttfflKKio-CS 

[0025] 1tMIL<K?U&#>* <*»©*□-.=::/? fc\fctf&JS f&©*$JfcJBSrt?. , i. ^> 

% * * '? v, a i ^±d^ Axmmiz^xm&v^^, m^\t. mvm^^ 
fc«to:»H***C4:4<T?*«. ^>$?>*>/<*ff£a-K-f *> D n Ammims>*ixi* 

S©T? (Pigeon e t a 1 . , ( 2 0 0 1 ) J. Biol. Chem. 276, 
7 8 1 1 - 7 8 1 9 ), ^o7H>X, IMcZttftjIU ^vxUMMhSiL fffl! 

i^U , | J) !<D ~ z th* r i .... 

^Lfc c D N A7-f?7U~fiStf)^vv>$>/^a c D N AfCOtvcX^'J— => 

£#1**5, yi6<DDNA^Uin: J % s, - iLT^b© 

c D N A5^^ ! J-^b^^i>^>^>/^Miafc^0^7T£U-$*^T^fc^!wffiffl 

Maniatis et a 1 . , (1982)Molecular 
Cloning A Laboratory Manual, Cold Spring H 
arbor Laboratory, N. Y, , Chapter 7 iCffiffcSftfc&tti* 
#JR&ltfcl*. 

[0026] -if—: >3>#j£-|±, tgatikjS^^^ , J=f5J^L.^h*^a-^ffiffl-r 

«.Ctlc e fe^^7L^a->ro^'J-->^a)riftlc^fflT*y, #?a-7tt, 

fc, D N A0)imnM%®£^t£>'\'(y > )#<(i*- i . >a>-9->:?/U<f ©*§f£5| 

fio d x Amm%&mmxfot>. ^©^^x^'j-->y©r=^ic n^tjy^a- 
^a>\tmL<it--^mD^ A^tzitmi-mnv^ A^t^Mzoi^mi^. 

D N A0/W^U^-if-va>I^T#^M D N A^D->©t-h7vt^ 
-IC^^Ig^^egiC^i, (Wai lace, et a 1 . , (198l)Nuciei 
c Acids Research, 9; 879). 

[0Q27] *5iM*, *©*>/^Hic*ifr*fi;#*ffifflLr, ^<tt i o©xei— 

ASIC, Ag t 1 1 ^-f^^'J— S±> Huynh, et a 1 . , ( 1 9 8 5 ) (in D N 
A Cloning; A Pract seal Approach, D. M . Glove 
r , e d . , 1 : 4 9) ®Mmz£oX&&^®iZ®mfrtt9 > }--y?£tlZ><. 

[0028] ^vy>*^^fi*3-K-r*#SW D N AE*j©5g'±l±. *&|c*fc, ( 1 ) 
VJJ* D N AA^6© ™*«D N AE«l©*(it. ( 2 ) i3a*>/<$H(CfcoTifc£&=lK 



these diseases and the 
screening of the entire 
population of either humans 
or animals. 

[ 0008 ] One aspect ot the 
present invention is a 
method for diagnosing a 
disease state characterized 
by non-physiological levels 
of hepcidin. the above 
method, tissue from subjects 
a step of obtaining a liquid 
sample, or central portion of 
the hepcidin samples (50 
from amino acid 20) or C 
terminus (84 amino acids 
85) and the step of 
contacting a fragment 
thereof or antibodies that 
bind specifically to a 
polypeptide from includes a 
step of quantifying the 
hepcidin level using an 
assay based on antibodies 
and binding polypeptides, 
and disease status is non- 
physiologicai levels of 
hepcidin. In one embodiment 
of the invention, diagnostic 
methods and kits have been 
established to enable high 
sensitivity detection in 
human plasma 
Purohepushijin. The present 
invention can be used 
hepcidin antibody and 
diagnostic methods and kits 
for hepcidin as a parameter 
to measure the progression 
of the disease during 
treatment and after 
treatment mentioned above, 
opened a wide range of 
perspectives on the 
treatment. 

[ 000S ] in one embodiment 
of the present invention 
relates to the generation and 
purification of protein 
fragments and proteins, 
including hepcidin 
Purohepushijin. Another 
embodiment of the invention, 
hepcidin specific antibodies, 
fragments or variants thereof 
relates to, and they in turn 
can be used in 
immunoassays to detect the 
protein hepcidin In human or 
animal proteins including 
Purohepushijin question, 

[ 0010 ] In another aspect of 
the invention, by hepcidin 
diagnostic methods and kits, 
for example, overexpression 
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b&T'%% <MtL\£. *ffl#|^4, 683, 2 0 2^ J4, 683, 195 
4, 889, 8 1 6 §, Gyl lensten et a I . , ( 1 9 8 8 ) P 
Nat' i Acad. Sci. USA, 85 : 7652-7656; Och 
e i as., (1 988 ) Genet ics, 1 20: 621—623; T 
i ! a e t a A . , ( 1 9 8 8 ) N u c 1 . A c id s . Res. , 16: 
6; Frohman et a 1 . , ( 1 9 8 8 ) P r o c . N a t ' 1 Aca 
ci. USA, 85: 8998-9002: Loh et a!., (198 
ciersce, 2 4 3; 217-220 . 



[0030] ^y^j^>/<<?mLm^<Dy^^b(D^~^r^mn^mmtmun / 
#mm i m^mmmmth*. mm, Maniath e t a i . , 19 

82, Molecular Cloning A Laboratory Manua 
1, Cold Spring Harbor Laboratory, N. Y. , Cha 
P t e r 12 \ZE®Ztltctm£m,Z*ltzl^ 

[0031] ^>^>^>/^«4 ) L<!^©75^>ht MMZ-tk&t-tblzlt, ® V m±m 

[0032] C*l&0>'<$*-©fgJKgt$l4, *n&(D*jaj3J:t;i*HJtt4«fflffi-r4. fiJffl*^ 
i / K 1 7 3-T- - *-£ g i t3t©j4i-i^i. i 

ts*xfmR&m<Divfti*£n%i'<<7*-izisi''x\m . w * 1* . an * t?*q- 

—Xf-f %>b, /^tU^T—vA* piac, ptrp, ptac (ptrp-lac 
/vf:?'J»,/K7a=E-*-> Si'fflp Lfc£ffl3*#tt:/a=E-*-£«!ffl-e*4. SifeSillfe^ 

9<?->-7<t?-f /i^X 7 . 5 K yn*-$-U£<n7a*-$-£i:mv£& . fflJM. DMAS 
fcl***tt1BI=J:yS£Lfc*a«-*-tt, $bfc*fc's^vv>$>/^«EtL<fi^c7)7 

[0033] wmvut, mm*tzitmm±7B*-$-$t%t&$m<<<;*-zmx2 

<&. fKHKOLvfli, Current Protocols in Molecular 
Biology, VoL 2, ( 1 9 8 8 ) Ed. Aunbe; et a 1 . , G 
reene Publish, Assoc. & Wi ley Interscience 
Ch. 13; Grant et a i . , (1987)Expression and 
Secretion Vectors for Yeast, in Methods in 
Enzymo i ogy, Eds.Wu&Grossman, ( 1 9 8 7 ) Acad. 
Press, N. Y . , Vol. 153, pp. 516-544; Glover, 
(1986) DNA Cloning, Vol. II, I R L Press, Was 
h. , D . C . Ch. 3, and Bitter, (1 987 ) He tero 1 ogo 
us Gene Expression in Yeast, Methods in En 
zymology, Eds. Berger&Kimmei, Acad. Press, 
N. Y. , Vol. 152, pp. 673-684; fccfctfT h e Mo 1 e c u I a 
r Biology of the Yeast Saccharomyces, (198 
2) Eds. Strathern et a 1 . , C o i d Spring Ha r bo 
r Press. Vol s . I and II «#J«*h,fcl%. Wn^VOmmT^-f 

ormiz&mLxmf-rv^^mizmntm^^v-Jxzfv^ <ye P ) wz<m 
uit l e u 2 t£i!<Dmmmt§zfa^-$~£tz{±G a Lut'<Dmmi.ya^~^-0t 

%*fr(DW;MX-9B--->$gti,XU^ (Cloning in Yeast, Ch. 3, 
R. Rotbstein ( 1 9 8 6 ) In DNA Cloning Vol. 11, A 
Practical Approach, Ed. DM G ! over, IRL Pres 
s, Wash. , D. C. ). flt&ftfi, ^lA^y>^^gmRNA|fd»l5 

m&T\zt4f<;ti>^7 t sV^*^/vnm r n a<d 5 ' tuxfs" *«sr««*#£lti* 



of hepcidin, such as genetic 
engineering approach to 
downreguiate or can be 
used. 

[0011 j in yet another 
aspect of the invention, 
hepcidin, hepcidin, to treat 
patients by using the agonist 
or antagonist of hepcidin, 
and described herein can be 
used for therapeutic 
treatment of disease, iron 
uptake into cells, by varying 
the concentration of 
hepcidin, couid be adjusted 
by inhibiting the binding of 
hepcidin or TfR2 the iron to 
the receptor. Accordingly, 
hepcidin, and hepcidin 
agonists or antagonists may 
be useful in treating 
disorders of the presence of 
iron metabolism. For 
example, such substances 
may be useful in treating 
diseases such as listed 
above. 

[ 0012 ] These and other 
embodiments of the present 
invention will be more clearly 
understood by reference to 
the following drawings and 
detailed description. 

[0013] in the present 
invention is to regulate 
hepcidin iron uptake by 
mammalian cells, give rise to 
diseases related to the 
distribution of iron 
metabolism and hepcidin 



unphysioiogical be 
described. As used herein, 
the term "hepcidin" is 
Purohepushijin, hepcidin, 
which means a fragment 
thereof. Physiological 
concentration of hepcidin in 
the blood is in the range of 
about 50 to about 1 50ng/mL. 
Non-physiological 
concentration is lower than 
this range or above. 
Fragment or its protein 
hepcidin protein of the 
amount of non-physiological, 
the disorder of iron 
metabolism cause or excess 
of iron deficiency such as 
iron deficiency anemia; 
secondary hemochromatosis 
or hemochromatosis and 
hemosiderosis, 
ceruloplasmin deficiency, 
hypotransferrinemia disease, 
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ftfSiaSliSifelST?**. -t<D«fc^3S: I OWS-Cli, Autog rap ha calif 

0 r n i c a ® 4 fr* (AcNPV) tfRffiEHz 

-tl/CffifflSiK*, •MJLXIi, Spodoptera frugiperda MM* 
©*£'*M^M (imi£7KU^KU>;S*£7~) rtlOo-->^LTA c N P v^o^-^- 

/<*flttt«BS*«fc&r*- 4-M;ux> tf)^£££C£-t*3* zftbro*§m^uxi3\ &i= 

*©+T?if ASHc^i^ST*-* S p o d o p t e r a f r u g i P e r d a 
ifeSl**fcafcffiJB*h.*. (Wittf , Smith e t a 1 . , ( 1 9 8 3 ) J . B 

1 o 1 . , 46: 586; Smith, 4 , 2 15, 051 . $ 

/t+iO^-OUX/ BjbiBIJi&3eaS©fc»fl)tt#4fcJ:tf*Jsfeli, 00*. I* I n v i t 
r o g e n It {*mft)7*)\'-T¥i\-*^T<(Z.d) (Ma x B a t (««) frb 

^Summers and Smith, Texas Agricultural Exp 
eriment Station Bulletin No. 1555 (1987) Icffi 

y^yyf^ji^t^imm-r^zt^X'^m&mmiimmmiHxi^, 

[0035] TT/***x*»«***-^T«fflLfc»&tt, wf&ua* 

Y^xis-'f / ®!R®mnfti*^ : ?<{7~h?$>zktfv$%. z<D**7m& : -mmz. -f > 

XV;A<D1W®®% (fW, m®E 1 tU!±E 3 ) ft^©Jf Alt, ^Lfcfti + T'^ 

ffttt?*y, ZLx^isVysy/wmL^ttoy^ty^mut&zktfX'Zzm&i 

tt'ffrXGZiCZVZX't)^. (ffljttf. Logan iShenk, ( 1 9 8 4 ) P 
roc. Natl. Acad. Sci. , (USA) 8 1 : 3655-3659 £# 
M) . £>3lMi, 5 KZfa*-$-tfi>mZ*lXlj&iy (flittf. Ma c 

kett et a 1 . , (1982) Proc. Natl. Acad. Sci., 
(USA) 79s 7 4 15 — 7419; Mackett et a 1 . , ( 1 9 8 4 ) 
J. Virol. , 49; 857-864; PanicaM eta!., (19 
82) Proc. Natl. Acad. Sci. , 7 9 : 4 9 2 7 ™ 4 9 3 1 £# 
M) • 

[ooaeiWA^^fc^^vvv^/^stUfif-ro^^^vhroa-^^yffdy^^^W 
\zmm+ztzit)iz\t. tmttwifci'<7+j\<tf>miztiz>zttf&&r. ztiwsV+Mz 
it, a t g im^yti£VVi&fRm<®-£tit>. tKnm-ttnmbk^yte&ifmmsLn 
^ti^y'sVy^yiWftVjj+hmwtfm^w-ftizwhtft&t. mwmm 
mws*?i-)\,b<*mzuz ) rm&&&&, l^u ^y^y^y/^n^— f<&# a 0 
-ffls#uwA*kfci>«£i4, a t g m^yzittim&mtRmwsyi-frm . . 
**usi:it*itf«t&fti*. m&hkx*, ^#A«g©§si?$ffia-ri)f^!c^>i? 

-~*-$-tjit'Z&ftT$>Zt\Z&'3X-%iilX$$> (Mittf. Bitter e t a 
1 . , (1987)Methods in Enzymol. , 15 3: 516 - 5 4 

4£#M) . 

[0037] *6t, #A$^fcK?ij«a^^wfi.. mzmm<%m^mxmi : mm 
&tois*vya*vyyt&i!&mmmmvitz>zttfxzz>. &>%®<i>zrn*-*-iz*. 
■oxmmztizftmit, -Mmmmw c«, ^□^^>^n ; E-^-(cM^®ie 

O^a-fX/? (8U IS) tffflRft;:i:j&«*4. H t?<D«?£aiB6l4, *>/<*S0>«S? 
ft?a*^>?fc«fciflfc«©fcftf;:«ft&£ A IS <r* *. 56aLfcS«*:"*$ 

n<DiEmuwM^xfzfa-iz^y^mM.t^tzMzit. mvittmmtttzitft 

[0038] /s^vv>^>/^«4,L<l*^(D75^>h(D3--T^>^S!^$^WL, *LT£ 



iron overload, hereditary and 
non hereditary, such as 
atransferrinemia; disease of 
iron overload caused by 
uncertainty, disorder of the 
biliary system, for example, 
liver disease, alcoholic liver 
disease, especially non- 
alcoholic fatty hepatitis type 
B and hepatitis C infection 
and chronic; sideroblastic 
anemia, thalassemia 
disease, such as use of iron; 
leukemia, polycythemia, may 
macrocytic, microcytic 
anemia may or positive, 
reticulocytosis Anemia 
diseases, hematological 
disorders, such as hemolytic 
anemia; reticuloendothelial 
system failure due to 
infection and disease; 
inflammatory and infectious 
diseases including sepsis; 
cancer, sarcoma, non- 
physiological levels of 
hepcidin, such as lymphoma 
induce immunologic 
diseases and tumors; 
associated with 
neurodegenerative diseases 
such as Alzheimer's disease 
and Wilson disease. This 
discovery, development of 
assays for hepcidin protein 
and protein fragments, made 
possible the purification of 
biological activity while 
preserving their natural 
configuration and follow it. 
The invention, in part, in 
patients suffering from 
certain disorders of human 
or animal tissue, are based 
on the discovery that the 
presence of protein-protein 
hepcidin in the blood and 
body fluids. 

[ 0014 ] The present 
invention, human or animal 
tissue, including the 
Purohepushijin quality 
protein hepcidin in patients 
with these disorders, in 
blood and body fluids in 
patients with these disorders 
are not normal human or 
animal tissue, providing the 
first proof that greatly 
exceed the levels present in 
concentrations found in 
biood and body fluids. This 
tissue from the patient, the 
steps of inspecting a sample 
of blood or body fluid, a step 
of detecting the presence 
and amount Purohepushijin 
and / or protein-protein 
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mmtt. 4>fc<<bfc4 m<r)~!Siif}7zfa-^iz^x^v^i. (a) DNA-DNA/% 

-r^'j^-tf-va>; (fa) r j mm? mma &tL< i±*a , (c) ?s±aa 
m*<j)^is*»$>ttynm r n Amnwommiz^xm^iixmniy^om m-, 

[0039] & l 7^n~^T'ii, - lz& A^tlfc^^v v>^>/ S$ SiUli*© 

77^>h©=s—T-f>^8B^j©i¥i'f %mizi&mz%mz*ifc*5\z ( P i g e o 

n et a 1 . , ( 2 0 0 1 ) J, Biol. Chem. 276, 7811- 78 1 

mmittizfa-yzmuLT dna-d n am* ^uy-f -b— >a>icj:orttHnf*-B. 

[0040] JfS2 7?a-*-Cli, fflfcAffiBI***- / «±3U*-J£© fV-*-J 

... is ^isv^-^^vwwftmMmt&zttfT'Zi,* mmt-\mn\z 

[0041] % 3 T^a-^T-I±, ^>y>^>/^f?iL<l±-t©7 J 5^»r-©3— 

AI±$Sfi<)lC (Pigeon e t a l . , (200l)J. Bioi. Chem. 2 
7 6, 7 8 1 1 - 7 8 1 9 ) l=j£«&*h.Tl**J:5l='^2/5?>*:,/<*M tUtt*©?? 

^y>h©3™^>yE^Sfci±^b©#&gf!^tffiinjr'fci ! ^a™^ffifflTSy~¥ 

M^^U^^~v3>©fc^[C?i±^ft©^jg^«iaifcJ;Lf:7^t^ri.C<!:^T^^. 
[0042] SB 4 7?a-*tftt, ^>5?>^V/^St,L<tt-€-©7^»h©M«J©l8« 

[0043] ^^'>i?>*>/^H*L<l*-t©77yjt>r-*IS^-r4ffllft<*A<|i|g**iftt, ififc 
>*>'V®<DR®£tUmzTZ>&tt T"0J» , ^w>$>/Wmm.t : htz&> 

izits ^o^^xmiz^ox&±Uz*>>f^m^9y^<?w<o^m^tzit^M^ 

[0044] *»fjitt. ^m<nmmz>^^h^tz\i:ifwmm&y^^ym\.^m\z 
*oxx-p*Mzm^7i'V>*>'wmzii,iz®e!-+?>. \m&$nmi tit, 

W©^Sg77^>h ORF) *li&jgE3W«-r.5j&<, U*>Ui®fe3-K©Sgf 

MzMz®-$>,tynttm^-\:tzz<;is*?h'77y*>hm®tt>. wmom 

[0045] *Jgnfl©^vv>^i//^Sl*, *4Utt*fc^>i>>*V/<$S£8«t-**5 

i=$tt**&ftfc»i»fr&«*-*-.&ci:tf-c**. *®a®TUtm-t**.?iz* mmt, * 
<ommtmfci"mttffiLxzMmmm'±.Uj:iK ttztinommtmrntni^ou 
xm.t^^'^y/^mm^t^o\z^^Mzm^\zmm^)^y^mz 
m-ut^mmm%&o\zmk>z j <kh*i%>. ^mxtb^tt. xwm^y*/v>$> 
^<pmmit^mm^wmt^tzMzm^ttzit^rmn<D^ht^M^mmttzit 
m*mmti^®A&w%®2it%tz&<D}j&mmzm®-ft>zt#xzz>. 

[0046] xwm^-Ji/vy*y>vmt, zziz£tzh?>xvx-vm®i<Dm®tLx. 
WKtf^yis^^'Vn^-tttzxtistrv&mtGtmmmtzimMmt: 



hepcidin is accomplished by. 
According to the invention, 
tissue, detection and 
quantitative measurements 
of any protein containing a 
hepcidin protein or 
fragments thereof in body 
fluids or blood 
Purohepushijin, confirmed 
the clinical diagnosis of the 
diseases described herein in 
affected patients, the 
disease also useful in 
tracking the progress. The 
present invention is to 
stabilize such diseases, to 
reduce the incidence of such 
diseases, monitoring the 
disease during the period 
and the subsequent duration 
of treatment with the drug 
being tested for the ability of 
preventing or is also useful. 

[ 0015 ] only for the purpose 
of illustrating the invention, 
(a) generating a hepcidin 
protein or protein fragment 
containing the 
Purohepushijin, (b) contains 
a fragment thereof Cheb 
Purohepushijin step of 
generating antibodies that 
specifically bind to the 
protein a poet, (c) to 
diagnose disease subtypes 
described herein, assays 
and kits for diagnosing or 
monitoring, (d) or 
overexpressing hepcidin 
Purohepushijin to be, and 
how to down-regulate, and 
(e) for the treatment of 
disorders described herein. 

[ 0016 ] In one embodiment 
of the invention, Applicants' 
invention provides a method 
for determining the rote of 
hepcidin in physiological 
conditions and related 
diseases. In another aspect 
of the invention, Applicants' 
invention provides an 
antibody specific for the C- 
terminal and central part of 
the hepcidin precursor 
molecule. In this aspect of 
the invention, the explicit 
localization of hepcidin in the 
liver cells in humans and 
guinea pigs using these 
antibodies. HH, chronic renal 
insufficiency (CRI) and renal 
anemia (RA) has established 
a highly sensitive ELISA to 
detect Purohepushijin in 
patients with human serum. 
Applicants' invention is will 
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[0047] ^>i»*>/<tfgUi> mhT^&mXMil^ikr&iz&oT zzttT-t 

i^>. ikrmiz£mmuz^y<si>>^'Wmif'r; ■ - .»v>^>/^®i- 
r.ik^tzit~jxmi&ts^u/mdtALwmm^mi^t^ztiz^x, 
m-sttztubk iMiwmvm* ^4pjfeft#«. ^bi*r&«ffl 

y i svy?i/'izmz%?%tk®i¥mzy&&u, &tz\t&&?mm®kLxi3imx£z. 
[0048] Bfj <d^^vv>^>/ \^ a i* . m^m^^tzMzmmmm 

MMLfc^v v>30/ ff fi&fc . y/U«M£t^*>£^PVh^7^~&£© 
tt^Tl*««I«*HLT, *0J:-5fc&#frb (*fc*>** JftJAftfelOMUhtb* 

m^ftLXl^Tyj-Tl-fivA. 3>7J7VC'J:>A-77JP-X, heparin- 
t o y o p e a r 1 (fflffi) t>L<l*C ibacrom blue 3 G A Sephar 
o s e ($48 ) tii:0)®Wi:Mffilzt>tzZ> I oBJ:fl)A7AXf'v7. 7x:l;ux— r/U. 

[0049] **IM4, *^HJ©^vv^>/^MIi$b!c^fcMK$«St^i>^!l^S 
SttSCfctfT?**. -E-tLl*V;Ur— Xgi^>/^S (MBP) . >fJU*ttr- 

S -K5>X7x5~4f (GST) £fcl±^*UK*vl/ ( T R X ) CD /<£®£i:*a> 
»£*>/<*Ri:LT, *fcl*H i s *ytLTI6S*1*4ci:At-e#4. *©J:3ft»£-$r:, 
/^ffroH^fc^tf^Mrofctoro+'yhli, New England B i o L a b|j: ("7 
■S^a— trsWaWJ-) . Pharmacia** (_a~vt~v~)lilfXW^i-f) 
*JcfcZ>* I n v i t r o g e n * frbrttH&T? A#T?*£. ^*>v>^>/^SIi$bl~ 
£fc 1 -DOxtfr— 7*fl|lvC«fWf-L, ^[#^^T^0J:5^xeK-^lZ(S)ltbtlfc^ 

mmmmthztiz^xwmx-zz, ^^ifh-^io c [flag cs 

[0050] ^/^SiStt©*#*fcii-a5 (W, T f R 2ft^©^, <-C?VV>!$M 

mzti\\\x-ihz>^sv>5yiwi<i i ^^(nm^tmtm^y tyhte&wmw 
^tzimm^<ammm\ztit^m^ih^\mmz^miz\t^^. 

3ft*Mrii*26iWl::*-3Tfca*h.TlM&. 

[ot»i]^>s?>*>/<*Ht,L<i**©77*>:/Mi, -eti^jfife vmm-- WKxb%> 
±®m-m?w3mfrh£ttz(Di)\ &tzi£**^y'Wti<pi t \ -it.wz^ 

ttr-c**. c©&£tti*, tmm&mm^ mf±&m%&&^ *it\t4J*sinvv 
tit-en fk&wwmm \z^xm *t?#£> . 

[0052] ^zfi/i>y$y'tyRi,L<\t*07?9*y\*&fc&+*m&<Dt£fit 3#iFi=fcivr 

%Uh*lXl^®iti;-mt.£imt$>k, ^->^>/^S©4 ] *f«- (75^2 0 frb 
5 0 ) £fel*x£h— ?a>C*«| (75./$ 6 5^84) lZtt?Zfiim?l%.tZ>Z}:tf 

vzz>. ^y*>i»¥fM mtimtztihnx.tfh-nz® stzh^ imtuitix^Mm 

icttSteUtlv *fl!>J:3&irtftlcl4, mtn—fHsViW, ^^D-t«H:, 

Fa b77^>hfcWFa b Ba^??';-*****!^ **lb 
l=HU£**l«tH. Vim&'teitZtzMzlt. OV*. V^X. 7vKc£*£fc#-t*i& 

£©s*9;u*;i>, yyus^>k£©#ffi?£tt&j> ^w^w;t-;k ?K ! J7-^- 

"S^K, ?itittxT;Uv3>, 7^-*V / n ; Ev7x>, v?-hp^iy-;u, fcbtfic: B C 
G ( b a c i l I e Calmette-Guerin) }S&lf corynebact 
e r i um p a r v u m&£<Dm&mztim&\zhT*S3.*iyh*1St;1fi*tl$>\ZBi&Ztl 

[0053] jK'J^p— *-;u$t#tt, -7-t7X> *fctt 

^•MiE<nm * <nmMmfr^m%w-m\z%_®.-ti>zt#xzs>. t-mici*, 

v>J4, 7P^>h©^±tU(*T^^7^/\*>hfe<t*a)7va/\>h(DflaKF>3, SSWrt, 
II 1*1 > *fc!*£feTvi*t*JiLTfjt!*fe?£lc-r§fcif>lcifiJffl$*tS. #!?]©?-X$-&« 

L^jKU^p— 7-;uStJh»H*» wtib©7-vb-f© l otf^-^5t;>KJ:yi><c<i:4. 3 fg 



be released into the blood 
across the basolatera! 
membrane Purohepushijin 
hepatocytes have been 
shown to undergo renal 
excretion. Because serum 
levels of hepcidin is down- 
regulated significantly in RA 
and chronic HH, hepcidin 
should play a role in the 
pathophysiology of these 
diseases. 

[ 0017 ] for isolation of the 
protein of the present 
invention hepcidin protein 
from the blood and body 
fluids hepcidin production of 
quality protein, the term 
'protein hepcidin protein* is, 
Pigeon and co-workers 
((2001) 

J.Biol.Chem.276,781 1 -781 9) 
is defined as the mammalian 
hepcidin polypeptide sharing 
about 80 percent amino acid 
sequence identity and 
predicted amino acid 
sequence was published by. 
The protein hepcidin protein 
provided herein is 
Purohepushijin include 
hepcidin and its fragments. 
The protein hepcidin 
proteins provided herein is 
provided naturally its 
modification similar to a 
protein hepcidin purified 
protein further contains a 
protein, wherein the amino 
acid sequence are produced 
recombinantly or 
intentionally. For example, 
the skilled artisan, can be 
modified hepcidin peptide or 
DNA sequences using 
known techniques. Such 
modifications in the 
sequence of the protein 
hepcidin protein, amino acid 
residue change in the 
chosen coding sequence, 
substitution, replacement 
may contain insertions or 
deletions. For example, a 
deletion may have one or 
more cysteine ??residues to 
alter the conformation of the 
molecule may be replaced 
with other amino acids or. 
Such changes, substitutions, 
replacements, insertions or 
deletions of technology is 
well known to those skilled 
(see, eg, U.S. Pat No. 
4,518,584). Preferably, such 
a change, substitution, 
replacement, insertion or 
deletion retains the desired 
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zrjh-izmmt&t, m i sans*, *tzii \»m ^izto^^iz^oxM 
[00543 ^is^®*?^\zmttJ?a--r)mmt. %*<\><nmmmmmz&i 

It, Kohler and Mi litei<n, (Nature, (1975) 25 
6 E 4 9 5 - 4 9 7 ) l=JrtT**!l=ffitt*nfc/\-f:7'JK-7ttlti, ^M^Otb B *ffl 
W^JW—I&W (Kosbor et a i . , ( 1983)Immunoiog 
y Today, 4: 7 2 ) &£tf E B V -M^UK-^ffi ( C o 1 e et a 
i . , (1985 ) Mono clonal Antibodies and C a nee 
r Therapy, Alan R . Liss, Inc., pp. 77-96) 

(pct/us90/02545). *mmz&&b^ fchSittSffifflt?*, * 
LTthM-f^UK-T^iJfflf^CitioT (Cote at a 1 . , ( 1 9 8 3 ) P r 
oc. Nati. Acad. Sci, , 8 0: 202 6 - 2030) *fci*-f>t>aT- 
EBV^4)UXmi^Xt:hBmm%mnfrm£i£&ZblZ&^X (Co l e e t a 
1 . , (1985) in, Monoclonal Antibodies andCa 
ncer Therapy, Aian R . Liss, pp. 77-9 6 ) A-?-f#£>„ 
-•■ %\Z J^mWzM. r+^StftJ ©*£©fc»l=IW»&llfc8tti (Mo r r i s o 
n et ai., (1984) Proc. Nati. Acad. Sci., 8 3; 6 
851-6855; Neuberger et a!., (!984)Nature, 
312: 60 4 - 608; Takeda et a!., (3985)Nature, 

3i4; 4 5 2 - 4 5 4)», mw^mimm^thmw^ \mv>mi. : fb 

[0055] *H9Jlc««i:, ^vv>$>/^»t$MM-*SftfL^*)S4T§fc^!c :4>»j;t 
f**S£'r*fcAi=3E«SFn;fe 8 4, 9 4 6, 7 7 8 ?) 

[0056] #fp^]gft!©'m^f§i*, ^yy^/^S! / *7?Kl=%tt-t0rSa><NrJ* 

S7-f^«J-*l»Sg-r4fc»l=ffi«**ifctttti ( H u s e e t a ! . , ( 1 9 8 9 ) 
Science, 246: 1275-1281) 

[0057]^^>^^>^^®iC^l.t.mWa^^H^*^Wt^a^5^V>hi*, ftft 

lZ&iX*!&X-ZZ> F ( a b ' ) 2 7^y>hfc«kO!F ( a b ' ) 2 77y»h£OyX^ 
K^&*tfd>*i**CtKJ;oT£jre#*F a b7W>h*<#**l5A<, **t&lC|Sg£;k 

[0068]^l»7y*'ffc , J:i;+^h*«W©*6l;*fcW©@»l*, ^^QTh- *>X, ftfc 

^mwi}^^^>r^/^nm&t^hm(DBmry^izimt^tz^0um^: 

[0059] zo>%mmno> i o©jfii:i?j4*^f!aa)/s^>i?>*>/^Ml*^^avh— > 

$>b. ! y*>*4J*J7v*4. ®t ■ ■ ■ ' 7 Hz<f\ i -y-VhV^j T-yfef, ftltift 
hXl^tKfrnJJ+Srv^isXT-AXimXZZ. *H#S*Jg4 . 6 2 9, 7 8 3 

[0080] WtWiz&zt. m tmmn^yi/Vy^'VmzttLxmkLtz^sta-i-fr 

[0081] *3&$CD 1 -3©»?gffi-e(4, Jfll*-y->^iH4i»M«HlcJ:orffi#!^6«9l* 
E D T A3feif©|)t«|i#jtf|M$1irbtl. ?f#*n, SOOgti 0 ftWt'fe&tU 



activity of that protein. The 
region is important for 
protein-protein hepcidin 
protein function, and alanine 
amino acid substitution and 
systematic single-stranded 
or double stranded, can be 
tested for biological activity 
by alanine the resulting 
aianine-containing variant 
and subsequent including 
scanning method can be 
determined by various 
methods known in the art. 
This type of analysis 
determines the importance 
of one or more amino acid 
substitutions in biological 
activity. 

[ 0018 ] hepcidin production 
of quality protein, using 
standard techniques known 
in the art, hemochromatosis, 
iron deficiency anemia, 
hemosiderosis, liver cirrhosis 
and human or animal tissues 
that are suffering from other 
diseases described herein, 
steps can be accomplished 
by isolating the protein 
hepcidin protein from the 
blood or body fluids. Such 
techniques are included in 
the present invention, the 
step of growing the culture of 
host cells in an appropriate 
medium further includes the 
step of purifying the protein 
hepcidin protein from 
cultured cells grow in the 
cells or a method for 
producing a protein-protein 
hepcidin 

[0019] By using various 
methods known in tie art, 
one can obtain the quality of 
the isolated hepcidin 
proteins present invention. 
For example, the protein 
hepcidin protein, 
furthermore, as predicted by 
sequencing and cloning the 
cDNA encoding a protein 
hepcidin protein, chemical 
synthesis of the amino acid 
sequence of protein hepcidin 
protein (Pigeon et a!., (2001 ) 
J. Biol.Chem.276,7811- 
7819) can also be produced 
by. By using this protein 
hepcidin protein sequence 
information, it is possible to 
predict the appropriate 
amino acid sequence of 
protein fragments that are 
chemically synthesized 
hepcidin protein using 
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lz&-3X&MfrbU$X.&$X%> . standard peptide synthesis 

methods known in the art. 

(oo62j mmiya;mmmit. mm. Mt.uit^iuo^i.'t'flj^^v J, h8se . H* 8 *"*- R - Bru *f 

jurrv** icfcivcfflun***. c*u= a * -y-f h- fc* ^ e P tide s ^ heS!S • The 

Neurath and R, Hsil (Eds.) 

««-9->K-fi»f t 7v-b-f*fcl*-fiSt#T'yb-f<?*y, *©&Ttf*&WI=fc$**l* (1986) •Sow phase 

<_£#3&(II2tfi.Tl*'5. synthesis". 

Scienee,242:341-347) 

[0064]tt*.l£, llffiMto^-KtfVK^^Tv-fe-fTfli. immin.Wtfm?Lif-?4$Q containing the solid phase 

^-f$--?'U--h r >x;i,© s fe5^@i*K'a±lcSigI$ti, ^LTl*SM^©-y->^l'^*S#L was developed by. Solid 

fc#^fc«l**1i:&4vo. Stf*-t i 0 t ] Zt&fclhlz+ft&mwelb phase is gradually added to 

r * ^t^Sr^® TJtautf-*-*}^ the growth of peptide chains 

-*i ^ ^"»« T^r^S^^Jn*- 1 ! bound to an insoluble matrix 

§i*tft© ; > *<:felct4+»<f:-*(«U=+3fcy'fV+^-*>3i'3&«»«rc*n of ammo acids such as 

-Ki f<f ^5/1 !/ ^ !T«3> -;U-y->^;ui:©tfc«l=J: polystyrene beads The 

vxm^Zi'9i-}i'®mMlz&oTmmif&#lk%Zii&. 7*9-K*>K<fv*7 ma Jf advantage of this 

•v-b-fO^^fcli, *>?){,&iHSV^(D **i4FSB#7vte method « the point which is 

<<. nut®® l ■ ''>-]#©*i/?jua<#4Bf=&£**u -o^t-bzti. f- b0U ^ t ° the ^ 8ad , scar ! b ® 

■ v AftSffitf^K-f^Tv-tr-lW-fr**!.*. C*tb0>ftifjl* rapidly ftored and washed 

*S&#l=l*/3*m?*y, ^U%&<nmtmZ%mz®&Z-&%?> *Wm&H&m+& with the desired product at 

mi»M«j*T«j*<() it. mm 2 *4b&M>xo****tt**zhimm&i t^i^midSm^ 

intermediates for this 
purpose. Because these 

[0065] *£i?J<Dtf>K*y*7-:*:*KOl*-Ctt, W-toW&V. \i W fttf'V^S? reactions are all carried out 

>rsttymznLX®mtmmm*%-t*ZbiztoZ. *ZX. &m®*t-i!t>1t in a single container, 

A<%S.bti§. eliminating losses due to 

repeated transport of the 

[0066] Jry# ? - e & 'X Afitti^*9-K*:/hVv*7trtr<rett, product. Solid phase peptide 

Ma-v t • i>±*&frX<t<kZi£e>tl%>. mmmimmSM 1 ? synthesis of this chemical 

**fctt#y-*-CM fc l- 'JFfcliWJ^-H:, -bJUa-x, >KU7<?U^7 can be easily automated, 

5h\ 1-fn>, tK'JX^Lx^, 7KUit;itt°~^*fci±7KU^Dt°b>T*fe*= HttSfttt which can be synthesized 

It. tf-X, x^XSfclXliV-f^D^u-K £fefi<rA./79fe<f£$)lrt'«fe routinely performed in good 

. ' M'T?*oT«fcL» & 3 HciSUvcHJire**. yield and purity of the 

»#l=IUvc, !l*a-tt#«-&#li^-y->^K0^«llc:fc^Tj5fe^**tS. peptide containing 50 

^>S?>*>/<$«££*rfSl+A<D7'jTi-ri' » I -iWft. ^vv> residues (Stewart and 

^/^Hlc»LTl*SWaS#^«**tifcl^n^<D^>y>*>/^Ha)»^tRl' ^ oun 9- £ 984 > Sol'd Phase 

ttirT*fciOl=+#ftl»HI=fcfcy 2 S^TM^^-h*^* ftlc_;*&<*A<i]ttl& Peptide Synthesis, 2nded., 

t3fcy2 SlCTM^+aK-MMl*. r ftttfcttl/tf-J-a^l**** &*l , Utf-* aL (1983 J^m.Chem.Soc., 

wmmx-imtzm ru*-*-^ it. wmmmz^x. mi^mm ^^frff^Sn 

mvmn (*fei*-«<D«v*ff ) tv&mxmztitx^. ^ Kel^Xtieveun 

order to produce small 

[0067] ZO*j7f<D7v*4X®i-mttzim£ti ; b\stf-$-ft-flt^ M%£tzlt&yt peptides and fragments of 

»«-fi*y7'vb-froii^f~!i> LtfU*$OU*;U7;UTfcK the protein hepcidin protein, 

Sfcttifia^UttttlcioT, ~;Xf/ift^3>v:i7-h£tfb*i6., LA*L&*l::§8»**i peptide synthesis is 

%&olz, &#iX\mm<»® * to>viy-va>fe^A<r#i'f trfcy . particularly useful 

■t?*4. -»lcl$ffl$ti^S?mi~l*. «FI=*-X i 9T-fv*>i'<;u^-*i'y— te*> ^;U^- commercially available 

X*Jrv?--fe\ p -- ^^hv^--5ffc £ fci;7;U* | j'1-vX7r^-if^^m^. equipment. Fragments are 

' 0 SSI*. W*-r**itlc«lin*^tHeic-ttlcttdi?«rflBftSfe*S4 useful for generating 

SttSfctolciaft&lx-S. l?J*li, 7;U*'J^X7r^— tf3>^JLy-ht-Sglcfii/fl-r5fc antibodies against proteins 

^sicfi p hP7i— ;i/5f>X7x— hd t iitO'?&-Oi ^;U^"+*>y— hCOtzlsb such as natural protein 

icfi, \ , 2 -7i=U>S?7S>*fcl*h;u-fi?>i<jittffiffl**i*. *blc*fc, ±rdO hepcidin. 

0-^rilz Sf • i rd*-^'>^>/^8«^<*l=**n**t> -tOO^^ [0020] A skilled artisan can 

* oa^LV'S^S 1! - - ,^r«* readily obtain one of the 

>«4Wd*-W-«aitt{*©H7L^{t^i«*n§, Sf5r_ !c^^Lfc»« proteins isolated hepcidin 

tS^L> «ttWi»r«i'yTiU*4Wlsr> C*ll**e.lc«»tt^*Jfea^lcJ:or^fti- protein of the invention 

^ i 1' .n.'-. ©s-l * 1 -' r§ according to known methods 
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[0068] *5L*tt, 7;U3»"Hr-r>*fcttn-4fS>tti- > , 

•• • * 2 c - Y a • * - < 

#*«f«Mftfei:LT' PI <A/7vfe-r (E I a) lcjsif*J:5l=, H#£;#tfti* 
v> - - ^ t -> ^ r 

, „ , .i *~ ~, * e' ■ 

f / f ^ * , -] | - „ t T|-(ft 

[0069] fc-SLMi, ^*>5?>*V/<^R** : rr*fch©^a[*fcl*^ttJ*a>L^-r*iA^ft 

[0070] ^vv>«£T- <a«S38{*fcl*iEflf) (££W$©7>yiMI::fiJffiT**&, 
«»#da*®fflSaiS*Uf4-»»l«&'t', £fc!;fcjik©W«ft BA, SUB, Si 

[0071] ttamftB *mw<D i -o(ommx'it, ^^^iz^mMn^u^Ht. 

«(M^^>U^U~hf *©i«g*U^. f*J*.l*, tt*<t»JAIi*4€<DKJk (-fftfr 
^fe* ■ > Jitlftjfi, jam -c . < / f - v - i 

[0072] ±fi©«l=, iE«*fcl*J!«IB»^S^>#>/<*ltl=W»(ft*St#*aHtW 

^>u^b-h-r§c«t^T^*o ±m^mLtz^izttiWtmmxmimmm 

affift*»l=OL^TI*, WM^Ctt^^MLTi&M&tfcft U hlmann e t 
a ! . , (I99G)Chemical Reviews 90:543-584 £#M 

d^^t^^m^mz^x^xH). tn&iteumt. mz, i*j*.i£w i n n 

acker Chi rurg (1992) 6 3, 145 !Cgdit$ttTl^» 7>^-fe>X 

I -etD^feSaO) 1 pplied B i o s y s t e m s j±$l 

3 8 0 BIDNAMttlt p-v7^X^;U7fsX^P75^ - 

«. 

[0074] D N A©SS3>3lf U^K^.*l*j3J&*irL^0) 

t?, c DNAge?s]©mRNAfe^#t*fc*flb*l.Tt^, Lfe^t, •f-0 5 fcd^|g^^CD 
tnf i ti^©i:;^t/W^U^XpiI^4-7>^-b>X^U^3?^b^f i Ki4, S^tscftib^ 



for isolating proteins. These 
methods, 

immuriOGhromatography, 
HPLC, size exciusion 
chromatography, ion 
exchange chromatography, 
and immunoaffinsty 
chromatography and 
contain, but not limited to 
them. For example, Scopes, 
Protein Purification: 
Principles and Practice, 
Springer-Verlag (1994); 
Sambrook, et ai„ In 
Moiecuiar Cloning: A 
Laboratory Manual; Ausubel 
et af., See Current Protocols 
in Molecular Biology. 

[ 0021 ] Finally, to further 
purify the protein hepcidin 
protein, RP, such as 
hydrophobic silica having a 
pendant group or other 
aliphatic groups such as 
methyl-HPLC using a 
medium reverse phase high 
performance liquid 
chromatography to more 
than one (RP-HPLC) steps 
can be used. To provide 
quality recombinant protein 
hepcidin substantially 
homogeneous isolated, can 
be used in various 
combinations of some or all 
of the above purification 
steps. The protein was 
purified hepcidin protein thus 
does not contain any other 
mammalian protein 
substantially, which is 
defined as the protein 
isolated by the present 
invention. 

[ 0022 ] an array of protein 
hepcidin protein can be 
identified using Edman 
degradation protein 
sequencing technique. This 
way, the continuous removal 
of one amino acid residue 
from the amino terminus of 
the peptide once the law for 
a subsequent sequence 
identification by 
chromatographic methods. 
For example, Konigsberg 
and Steinman, (1 977) 
Strategy and Methods of 
Sequence Analysis, in 
Neurath and Hill (eds.), The 
Proteins (3rd ed.) Vol. 3, pp. 
1 -178, see the technology 
described in the Academic 
Press. In addition, protein 
sequence analysis of protein 
hepcidin, (Hewick et al., 
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T?. *f£U>©lil 2-4 O^U-^K, ckyiJ^Lt^ro^l 5 - 3 0 3?i?b*-rh\ 

»*U*©ii i s~2 ejt^tfh'rot'Ji^-tj^. tficfitiesu*©!*! 8-2 
[0075] *fg $©£ bl^fcgiJroSRflrt?!* . ^vv>li, ^>v>, febl/lc^vi^ 

«feaft«l«l4^^PTh-: rtLttflff* * t,L< lift fc J* ifett 

m««im, t$*VM®> wiz&mm, u$,mz*Bm$uzm®<i)*<»iiL<r>m!& 

te£<Dft1&<D&mzte^TfiW£Ztt><&&* 

ictt, ^^PTh-vx, #^$tt«.tf., $M«^iL<ii*M0£-t&i& 

AttHSSffifS, ££tfH«, #l=£««ftfctfl=*ifi»»l=;E«E©*©<l!>©£ 

SA^*tl*o ^vv>CDT^-XhtL<(*7'>'5f=r-XhT?$>*^?2li. ^•©ttlKtf'V? 
vvV<k$;<h©, ^fc(±^^vv>th7>X7x'J>Sf?;{*T f R I tUliT f R 2 £:©£$ 

MlzRl£tm£7k'*lTZ>Ztlz±-oTWxLT-Z, Z(Dmmit, ttb®*S±t^yv 

[0077] z©fcto*HBSi*, i oroiiT, ^>y>a>T=r=xKt,L<(*r>^~xhS 

=tXhtUi*7>$cf.=:xh^&l>c:^^ 

X?y?b* »l=lSS-&Ute^>i5>©»*«l^-rSXx«y^i:, &£:&#Lfc^>v>© 
t*a>Kn-^lcoOT^Lfcl:i:tfc«-r*Ct{cJ:o-C-l-©»H©^ffl^«-r4XT- 
^tfc-Sfc. $blc^fc-N^vv>©7=i'-XhtL<(i7>'S'^-Xh^|fi|if 

zirmzmLxtw , c©Mti*, ^vv>^h^>x7xu>^«#!cg^r^§^fr f 

T?^^>©7a*~XhtUI*7>^~Xh^fc^Ct^|£^^l)#jKt^vv>ScfcU: 
b?>X7x^%%itk£&££lt&XTry7b. h7>X7xU>g'#f*IC&£Lr=^7vv 

;uic^LvT^^Lfcjtibt^t^cticd:^T^©fef©^ffl^5g-r§Xx^tS^C;„ 

[0078] #«i«l*S&l=*fc. ^^>>>©7=r=Xht,L<tt7^^=f-Xh*|^^-r-&^^fc 
SSLTfcy, zomit, ^vv>©7n-XhtL<l*7>'S'=f-XK-C?fe^Ci^^^ 

S?>©M*}«Jt-r*Xf^t> ^^vv>©|g^ll*a>r-a~;Uco^T^SLfc tfcfc 

©*J*(4, »©#ST*5J:tfh7>X7x'J>©^«TfCfet^T-e©*W±Tf^>$?>* 
^«r^^)&<t^vv>©7^-XhtUI*7>^=f-Xh^fc^C<t^^^tl*t!'S^'r 

m^&t^\tm-^zbiz^x^^yu^skmiL^(OTzi-xi'tL<\rr>^ 
=!-x\~m&?i>XTv7bi1st;. 

[0079] #ffiBJ3© ■•■•ffi©$*»»-W*, ^9a7r-i >Xft£©-&ftjB*!l£J&*L<l*ffi 

^fcl±W^ii^yi&L©^Jfa©<fc^j:r.;jcW©iSlcj:y^|*&c$tvfc^©«^ia*m 

<i©««*ffr*ffi.#fcfca>rv6^^fflr*fcift©^^vv;>^^KA^r^ttSo ^ 

vvV^^Kl*. ^^^vv>*fc!i's^>'>*>©-~-gp©7 : 7^>hT'fcoT c fcl^ 
LXl*. ^->V>^^Ki*^>^>© 2 8fr&4 7*fcf*7 0frb8 0 ©75/K^S 
£l?Tfro ^vv>© -^jSi^S7S/lSSe?r«i:bi;icyVi»fc«):i; c D N A EflH*. Cftlz 
&VZhh<D±m<»BLTf&fr&£h& (Krause e t a i . , ( 2 0 0 0 ) F 
EBS Lett, 480, 147-150; Pigeon et a 1 . , (200 
1 ) J . Biol. Chem. 276, 781 1-7819) [Cftft$tlfc= ^7vv 
>$>/^HUX^©7^M>H*, ^jK.ii«-&i*©^ttlcfcSp- 2 -WVaftfrk 



(1981) 

J.Biol.Chem,256:7990-7997; 
Stein and Undefriend, (1984) 
Analy.Chem.,1 36:7-23) to 
can be accelerated by using 
automated liquid phase 
amino acid sequenator 
according to the techniques 
described will enable the 
analysis of picomolar 
amounts of protein-protein 
hepcidin by it. 

[ 0023 ] protein hepcidin 
purified protein, in order to 
identify molecules that bind 
to the protein hepcidin 
protein can be used for in 
vitro binding assays known 
in the art. These molecules, 
eg small molecules, 
molecules from 
combinatorial libraries that 
contain the antibody or other 
protein, but not limited to 
them. Molecules identified in 
binding assays are tested for 
agonist or antagonist activity 
in vivo tissue culture or 
animal model known in the 
art then. Briefly, the 
molecules are titrated in cell 
cultures or more animals are 
tested for either death or 
long-term animal survival / 
cell death / next animal. 

[ 0024 ] In addition, toxin- 
binding molecule such as 
ricin or cholera bacteria, for 
example, if you have a 
complex with other 
compounds or toxic to cells. 
The toxin-binding molecule 
complex is then targeted to 
the tumor or other cell 
binding molecule to the 
specificity of protein-protein 
hepcidin. 

[ 0025 ] In other 
embodiments, hepcidin 
protein cloning and 
expression of recombinant 
proteins, protein hepcidin 
production quality can be 
achieved by recombinant 
DNA engineering 
techniques. For example, 
the appropriate nucleotide 
coding sequence of hepcidin 
is prepared in a suitable host 
cell and cloning, and can be 
expressed. DNA sequence 
encoding a protein hepcidin 
protein is known so (Pigeon 
et al., (2001) 
J.Biol.Chem.276,7811- 
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Slip - 2 -*<7n7ayt)^kmmWT!&.5ZtiZ>, 

-XMi, H5>X:7iU>S$f*, *fcli^vv^A5f © + (75/H2 0 A s 

650) tL<fiC«fHM (75^$ 6 5 frb 8 4 ) KMLTRItbftfcfAft^&oTJ: 
(,\. #£8©-«!©*iSJB»t?tt:, ^vv>^U^^Ki±h^>X7xU>S«f*CDT> 
$a--XbiL-C«t£-t:*3„ #36W©*&l=*fc^&ffiJBffiT?li, *W5/r-rv* 

y>3E*#©7>^=*h*L<fi7=T=Xh£LTSm-C*4. 

[0081] h5>X7x'J>S##©fc»©'J^Kl*, 7^*=f-XhT?&oTt7:J-X KCfco 
Tt, h5>X7xU>S^#icfe^t-*fig*!co^r*!i^>1H-SeiiOlJ^*#'ffiLTX^ 
'j-->^-Ti)Ci:A<T?#i, < , $bl-. h5>X7x'J>S#f*^ro^^vv>,^l^!^1--S^ 

&i±, !3#»i=fcivcffl»©8w*ffifflLT:8ti-t?**. *fci*j:y -mmz 
it. ss7*si>>*>' itmztttz>&£' < — t-j — i* , m tl \t*wm iztmn&m&im 

[0082] *?gf^£D gl!®$M^!St?[i, h- ; 5>X7xU^©7^~XhtL<l*7>^=f~Xh 

i*, Rifle mvmmm&zit^mttzoMmmmihz&mimmtzit 
M'>zn&tz#>{zmm$tii>. «ai<, 7^~xhtL<i*7>*:J-xr-© 
ffjwsi*, ^ro^ffi^^ehpaflft^t^-^'j^^^x^'j-^^a^Aicfc 

*-S/3>fc«fctf^:7<>:?vi8fc ^ic^iTf&.».ffifi r-SCirlCcfcoT, SfcliifiiF. 
«:^5'y>*>/«^fI©7*-;UT-f>y*fcli^a-bi/>ySjB!lS-r5Ci:l=«fc-3TST«-C 
#3. *©J:?<f7?-fe-f(;l:, ^bfc^^^vv^iSftT-IIfigrofir^feior^^^^J:? 

M1itt**£«XTi^i«M-*c:i:iS«**. 

[0083] ifcaiMi, ^is^fw^cit-e^. ffiw^vvv^v/^sii, 

f,+T?X^U-^>y$^*A.X©g|tL<li'JW.lftcfeU^^#^^T'l»>t«^'r^Zt/)<-C^-5, 

*©^«i*u*u**yffl:td<i-c*y, *gtW!ci*jt;x^-^>h^^^©x^g-^>^ 
fcj:tfe»ft;ici:or*y«^^-r^. 

[0084] ^^vv>^/\°^S©ajS^^^-r-l)fc<ft©S^lcii, *>/\'£KI4- , £©#MTf::<k 

*»«HBi=oixT«>'f>eha«5ii=jst»r«ffl'r*fc»i=#ffl-c**. 

[0085] *3fii»©-ffl!©&i*«fltt?i*, 1M-©*n£fc£Mib;riTi>*^>v>*>/<* 
SWliflSffiSMff^b^^^ififE^^^ 

aS»J*»tr-***. Crofcft, X*»il3M*S, a>eo.-*«ffl^ : W s U>y (CAM 

m) , £.iM*ui*settwi»i-isttwfc (qsar) , ti*tfmmx&&m<i> 
\z^^m^^<p'^^yit^izwmm%(DmMzMM,i^^it^zk^X'^^. &m 
WiSsti*. ^yvi>>*>/vn%&tmAmLx^zfisi>y*>'wmM.£mx*& 

tzlt±ft®®*XK®+Z>ZktfXZi>. C©7?Q-*li, C a p s e y e t a 
1., Genetically Engineered Human Therapeu 
tic Drugs, Stockton Press, New York (1988) {C 

>^a^AicfcLxrttffl-et*. 

ioo8ei*»wi=&-5<, *fcii^tiic t ti*^>6«^fti=,-rsfc*)ic, ®#*tifc» 

4' l=ffl*&»«C £ liStf 



7819), hemochromatosis, 
iron deficiency anemia, 
hemosiderosis, DNA probes 
for cDNA screening for 
specific protein-protein 
hepcidin cDNA library 
prepared from human or 
animal liver tissue from 
patients suffering from other 
diseases of liver cirrhosis 
and described herein are 
known in the art can be 
synthesized by standard 
methods are. These DNA 
probes are more skilled in 
the art can be used to isolate 
the entire family of protein 
hepcidin genes from cDNA 
libraries of these proteins 
using well known methods. 
For example, Maniatis et al., 
(1982) Molecular Cloning A 
Laboratory Manual, Cold 
Spring Harbor Laboratory, N. 
Y., See the techniques 
described in Chapter 7. 

[ 0028 ] hybridization 
methods are useful for 
screening of recombinant 
clones by using a labeled 
mixed synthetic 
oligonucleotide probes, each 
probe is potentially a full 
complement of the DMA 
sequence-specific 
hybridization of non- 
homogeneous sample 
containing a mixture of 
denatured double-stranded 
DNA. For such screening, 
hybridization is preferably 
performed on either a 
denatured double-stranded 
DNA or single-stranded 
DNA. By using stringent 
hybridization conditions 
directed to avoid non- 
specific binding, for 
example, by hybridization of 
specific probes for single- 
stranded target DNA in the 
mixture that is its full 
complement which can be 
visible by autoradiography of 
DNA clones (Wallace, et al., 
(1981) Nucleic Acids 
Research, 9:879). 

[ 0027 ], or by using an 
antibody to the protein, can 
be screened indirectly for 
protein hepcidin protein 
expression libraries of the 
invention having at least one 
epitope possible. Such 
antibodies may be either 
polyclonal or monoclonal 
antibodies can be used to 
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0087 F.G. bft b 1 * ? 

"P**. Remington' s P h a r m a c e u t i c a 1 S c i e n c e s , 
(15th Edition, Mack Publishi-n-g- Company, E a 
s i o n, F a. ( 1 9 7 5 )), SfiC-f-CD^O B laug, Seymou r \Z&%>% 

8 7$. ztnommwzit, ®mt. x-xk u-jf, -try-, 55, ^-f/u, si 

[0088] ±£©»fc'*tt. SMttt " $K < fcor*S{fc<**t.&lV 

^xmwmmm'&&° 

[00903 tnffffl»fej:tfffl*«s*+i?©'N^>i?>©»ja *w^-e«fflLfctnff-y->^u 

[0091] ^EiU^h ( n = 7 ) fcJjtfv^X ( n = 5 ) lClfc»*jW1\ f l**ffil*TBiffiLtt0 

[0092] K^K-fr*, *S«fctfifc# fi*dlfc70'\:7$^Iiai ( K r a u s 

e et a 1 . , (2000) FEBS Lett, 480, 1 4 7 - 1 5 0; Pig 
eon et a 1 . , ( 2 0 0 1 ) J . Bio!. Chem. 276. 7811-7 
8 19) ^b, X^KT*ft£-v3v V> - ( 2 S - 4 7 ) Si^^vvV ■ (70-8 
4 ) £, PFmo c^Pha— ;i/ (Cetinet a 1 . , (1994), Pro 
c. Natl. Acad. Sci. USA 9 1 , 2935-2939 ) £f£)]]LTC 

v>^5KxXx;U^ttl!!Lrr^*V'N^v7->'Nii, , ,^^-(+, *LT2gS©S P F^VZ 
(Charles River Iffa Credo) J?,'?^ KX/vaf-h ( E u 
r o g e n t e eft, ^Mf-BX7» ICfeyftiffilcLfc. #0f5FET?li, E L I S AiC 
JwTAtttStHLfctt, ^>v>- ( 7 0 - 8 4 ) fC^LT [Slftb^fc [EG (1) - 
H e p C] &b?/iC|r ^7vi;>- ( 2 8 - 4 7 ) iC^LT ft Iffctlfc E G ( i ) — H 
e p Nfi^EG (. 2) -He p N© 3 10 | fj Lfc (^ I ) . (A?yy> 2 

8-47: PQQ TGQ LAE LQP QDR AG A R A (K?i)S^ 3 ) , ^> 
v> 7 0 - 8 4 : CGC C H R S K C CMC C K T ( ggifij^-f 4 ) ) „ i/DMS'li. 

dt^-BfcftlcffifflLfc'*^ Kxeh-^li, blast P 2 S^K^TSi^ftfcJ: 

[0093] fe-SlMi^XT f R 2 (BioTrenJIL K-f^il^>) ICi-jf § B T - 
T F R 2 1 Sft#!i, ^TllitKT f R 2 -a©M^fl>^^^WLT 6 8 %ft!?ijffl|5jtt 
* jSLTL^«afe*tfP7-f A^X^^i^LT-^XT f R 2 -a ( T f R 2 ) 
<D^OX<»mmfty*mzMLX&±Uz. mtfF I em i n g e t a i . , (20 
93) Proc. Natl. Acad. Sci. USA 97, 2214-2219) 

[0094] fcHfflCtelt43|JR^#r RNA**li, DNAiBl^ttQ I a g e n RNA 
e a s y^hSHlffiLT^SgLfo iSfcW (RT) -PCR#8H±, mizBMLQbtM 
|:(Kelaksii e! a 1 . , (2002) Proc. Natl. Acad. S 
c i . USA 99, 6796-68 0 1; Kulaksiz et ai., (20 0 
2) Am, J. Pathol. 161, 655-664), 5-3* ^Tf&]#ftfC^^$ 
V-fc.fctf fi«fchV7-> v> (G e n B a n k -r— $"<-XS ; , : . ' x: 
M0 2 1 1 1 7 5 ), X^Uf^KttH 14 7- 1 6 5 fc^tf 3 3 8 - 3 1 6 
5' — C T G CAA CCC CAG GAC A G A G — 3 ' (ffi£j## 5 ) , $$&X$ 
5, GGA ATA A A T A A G G A A GGG AGO GG-3' (E^##6 ) 
*ttfflLT*MiLfco St^UW&H 2 4 9 6 - 2 51 5 fcj:t?2 6 9 4 - 2 6 7 5 |C*f 
^•SthT f R 2 (#AF067864), 5 ' -GAT TCA GGG TCA G 
GG AGG T G - 3 ' (ffi?!j#-§ 7 ) fccfctf 5 * - ( G A A GGG OCT GTG 
ATT G A A GG-3' (§£«■§ 8) „ 9 4*C, 4 WGDWMftfk&i R^SiZ 
1*3 5-9--f^/U©^©Jjn^P^7i»tg!t*1tfc. 9 4tt3 0#|ii], 6 0tT*3 0# 

|H], fcjco:? 2X:r*3 o#fHj, c©7a75i»©T6ic(*f&&ic 7 2<e-t-©5?>r<ij©«iMII 



detect the presence of the 
protein expression product 
to display the protein 
hepcidin. in genera!, ?gt1 1 
iibrary, Huynh.etaL, (1985) 
(in DNA Cloning: A Practical 
Approach, D. M. Gfover, ed., 
1 :49) and the buiiding are 
screened by immunological 



[ 0028 ] the occurrence of 
specific DMA sequence that 
encodes a protein hepcidin 
protein, furthermore, (1 ) 
isolation of double-stranded 
DNA sequences from 
genomic DMA, (2) DNA 
sequence of chemical 
production and to provide 
the necessary codons for the 
protein can be obtained by. 



[ 0029 ] polymerase chain 
reaction (PCR) using the 
technology for cloning and 
expression oi cDNA 
subsequent protein-protein 
hepcidin, it is possible to 
amplify the individual 
members of the hepcidin 
family (For example, U.S. 
Patent No. 4.683,202; No. 
4,883,195 in; No. 4,889,818 
in; Gyllensten et al., (1988) 
Proc.Nat 'I Acad.Sci.USA, 
85: 7652-7656: Ochman et 
al., (1988) 

Genetics.1 20:621 -623; 
Triglia et al., (1988) 
Nucl.Acids.Res., 16:8156; 
Frohman eta!., (1988) 
Proc.Nat '1 

Acad.Sci.USA,85:8998- 
9002; Loh eta!., (1989) 
Science,243:21 7-see 220). 

[ 0030 ] in order to construct 
an expression vector 
containing the translation 
control signal / coding 
sequence and appropriate 
transcriptional protein 
hepcidin protein or 
fragments thereof, using 
methods known in the art 
can. These methods, in vitro 
recombinant DNA 
techniques, methods include 
recombinant / synthetic 
techniques and in vivo 
recombination. For example, 
Maniatis et a!., 1982, 
Molecular Cloning A 
Laboratory Manual, Cold 
Spring Harbor Laboratory, N. 
Y., See the techniques 
described in Chapter 12. 
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X^-jOW* ixj "J ^'afy'jAftftLfc 1 , 8 %0) 8 9 mM T r i s 

/ 8 9 mMt^l / 2 mM EDTA ( p H 8, 3) TA"P--Xy^±T' ; 5>$itfc. W 

[009S] H E P G 2 Mft'f-T'OS&ftffi thffFMHfiH e p G 2 flB$G erian Co 
! lection of Microorganisms andCe :.K I C u i t u 
r e (b^H^^v^T-f^) A^bA^U 1 0 % ( v / v ) »>FgftF B S , K 
XvU> (lOOM/mL), teJ:t;Xh.b^K^-f-» (lOOmg/mL) f ffl&L 
fcRPM I 1 8 4 0 £| j& (Gibe o |±, K^BA— ;UX;U— X) +©5% C0 2 4> 

fcfcivr 3 7 wmmz-ttiz, mmit, ±a©??-f'?-tt«*ttfliLT r t - p c ric 

» >'tTHJ£Lfc#5XX5*K±"C«}SI*-a\ tLTPBS+fl)0. 5% T r i t 0 
n X - 1 0 0 tfflL^TitiiiilSSLfcc '^>v> ( I : 2 0 0 0 ) fc^l/T f R 2 Jfcft 
( l : 1 0 0 0 ) 0 6 0 yrmizim-O^^-i^a^. £J:i;£-*U=£< C y - 3 

tK^^tKW ( D i anovatt, t-Htffl-f^+iK— > 3 >ft 

ic, mWiX74/l,*-%imi.T0 1 y m p u s A X 7 0 SR$&TT?fc£*&£31&L 

fc. 

[0096] [«> IM^t/H E P G 2 jfflfij&^eD'V^S^VjS.fctf T F R 2 0^hB <V7*> 

fco ^vi?^Midi-T^fc*b< 0. 0 IN MC i£ffit v C2 0 mLCDJlE^-y-V^^S- 

1 : I l=#KU iHC! ffflt^T pH 3 . 0 ^SILfc. #?8!i!§SliSJ:tfH e p G 2 

0 . 5 M$$<pT?vg#Ls ( C e t I n e t a 1 . (1994) Proc N 
ati Acad Sci USA 9 1, 2935-2939; Cetin et a 
i. (1995 ) Proc Natl Acad Sci USA 92, 5925-59 

2 9 ) izZZmZtitz&olZ 8 MmmZVtz* Ultra-Turn x **v:MtF- 
( J a n k e & Ku n k e 1 , hV^Hv-i^^xV) 3rffll.vCi$Hftt;Lfc«, 

f*4 £ CT-2 0 ftMfrftT 2 0,0 0 0xgt?i&CfU ±«§t?Lg 0 . 4 5 |rai4>74 A*— 
SciiLTiijiLfco ?>/?^«^fca, ifaiS-y->^u, ffl86;fc«fci/ 3 vffl»J*tfiiS 
S-^Sf^v'J^ ( C 1 8 ) S e p •- P a kfc— MJyi/ (Water s|±, V+r^a.™ 
•fe^-H! ) ^t&ffiLfe. A^A* 0. 0 1 M HC I T*ifc-#U 3 0 % ( v / v ) © 2 -"f 

q^/-;u / 3 0 % ( v / v ) ©>$y~;u / 0 . 0 1 m h c i ^mi^xm^^k ( c 

etin et a!. ( 1 9 9 4 ) P r o c Natl Acad Sci USA 9 
1 , 2 9 3 5 - 2 9 3 9 )., ^,\*'J V I, $- * "l'#f*T- 8 0 "CT'llrfi 

Lfc T f R 2 ^©fcftic. flSl^.tlKaefSf* l 0 0 mM N a C I , 5 0 mM T r 

1 s - H C 1 ( p H 7 . 4 ) , 10 %2*iJ-fea— ! % T r i t 0 n X- 1 0 0, 

2 mg /mLfflfl-f^, 2 m g /mLJ)^f>, &J:rJ 1 mM(D>Mt7i- 
;U^t,X^-/U£fr*rf£T r i s - II C 1 Ayy 7 -^Viiimi^, tLXiVX 

3 0 fl-IHjlCfrfcy 1 0 0, 0 0 0 g-eiS^Lfc, 

[0097] ^n**y?nvVftVi<J>-tztlMz . jAUjjftl* 4 % ( w / 

v)SDS (Merck ft, , 5 0 mM Tri s -HC 1 

C P II 8 . 15), I m M EDTA, 3 . 2 4 mMS/^XU-f I — ;U ( R o t h f±, 
KWH*-;UX;U— X) , 12. 5 X (w / v ) tf'J-feO-Jl, (Merc ktt) , fcj: 
tfO . 0 0 2 %^P^7xy-/U^;U- (Merc k}±) $t^>7 > ^N*777-4 i fwfc 
ivt9 4tTf7#W<ft/*a/<--H,fc. ^>i?>*^tUf-5fctf)lc:, 16. 5 %MJv> 
-S D S-TK'JT^'JiUTSKy^S^^nfc^aha— ;u (Cetin e t a i . , 
(199 4 ), Proc. Natl. Acad. Sci. USA 91, 2935-2 
939 ; Kulaksiz et a 1 . , (2002) Proc. Natl. Aca 
d. Sci. USA 99. 6796-6801; KuSaksiz et a 1 . , 
( 2 0 0 2 ) Am. J. Pathol. 161, 655 - 664; Cetin et 
a!. , ( 1 9 9 5 ) P r o c . Natl. Acad. Sci. USA 92, 592 
5 - 5 9 2 9 ) lZ&"3XimLtz» T f R 2 -f A/^a-yH* . 8 % S D S -jK'J7?'J;U 

75Ky;U*1tfrjL"C'-. - ^?:7&-jhmz^xB;m?v&# 

>)i£~^>^mmttm (p B i i», *h*-v*x) ±iz&*wmvuz. zti 

£>©«?[*, ±ffi©*f?¥T-^>^>£fc(iT f K2tiiitk-mz sft-O+.a^-hL 

fc. 1 0 mM T r i s - H C ! ( p H 8 . 0 ) , 15 0 mM N a C 1 , 0 . 

05% Tween 2 0 £ £ T r i s -«W*H1rl&#+-(?iSfcf*U:ft, fe8S# 

tLT©~hP-?;u~f-r-^7U^AfcJ;D: 5 -~Ju=t- 4 -?na-3 — f>K'J/u*x:7x 

-KSi gmafr) fflLTT^U^X^rS-- tfS^^^+r^Jnlft (#$¥ 
1 : 5 0, 0 0 0; S i gmatt) i©-f V^*-: !/3>ftl=*ft«fi£tt*:"<f ft* 

«&a>hn~JWc£oTj#P&Lfc (Cetin et a 1 . (1994)Proc Na 
t 1 Acad Sci USA 93, 2935 2939; Kulaks iz et 
ai. (2002) Proc Nati Acad Sci USA 99, 6796-6 



[ 0031 3 in order to express a 
hepcidin protein or protein 
fragment that is avaiiabie to 
a variety of host expression 
vector systems. These 
phage recombinant DNA 
containing the coding 
sequence for the fragment or 
its protein hepcidin protein, 
microbes such as bacteria 
that were transformed with 
the cosmid DNA expression 
vectors or piasmid DNA; the 
coding sequence for a 
fragment, or its protein 
hepcidin protein Yeast was 
transformed using 
expression vectors 
recombinant yeast 
containing; expression 
vector recombinant virus 
containing the coding 
sequence for the fragment or 
its protein hepcidin protein 
(eg, bacuiovirus) insect ceil 
systems infected with using; 
or The recombinant virus 
expression vectors 
containing sequences 
coding for the protein 
hepcidin protein or fragment 
thereof {eg, adenovirus, 
vaccinia virus) and not 
containing animal cell lines 
were infected using, but not 
limited to them. 

[ 0032 ] The expression 
elements of these vectors, 
which differ in their strength 
and specificity. Depending 
on the host / vector system 
used, the expression vector 
can be used in any of a 
number of suitable 
transcription and translation 
elements, including 
constitutive and inducible 
promoters. For example, 
when cloning in bacterial 
systems, bacteriophage ?, 
plac, ptrp, ptac (ptrp-lac 
hybrid promoter) may be 
used, such as inducible 
promoters such as pL When 
cloning in insect ceil 
systems, promoters can be 
used such as bacuiovirus 
polyhedrin promoter. When 
cloning in mammalian cell 
systems can be used, such 
as vaccinia virus 7.5K 
promoter, adenovirus late 
promoter or promoter. 
Promoter, produced by the 
recombinant DNA or 
synthetic techniques can be 
used to provide transcription 
of the inserted coding 
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80I:Kulaksiz et ai. (2002) Am J Pathol 151, sequence for the protein 
655-664; Cetin et a 1 . ( 1 9 9 5 ) Proc Nat! Acad hepcidin protein orfragment 
Sci USA 92, 5925 - 5929). thereof further. 

[Q098] &&mM&¥tkm&£V&&M?t& mM% 4 M/^^iO^U^fcK+T* l 8 m { 0033 3 in yeast, cars use a 

Isjlcfrfcy 4 "CT-liigfLftc gplfiM W"£r©x$y— }VfyT*<%m,7k%: , Wr&ltA'?yj> number of vectors containing 

4 3 !-'&SLfc» /v^-fM^jt (Sum) S^T'vv^ (Jrt.f$EG ( I ) -He pN. EG constitutive or inducible 

( 2 ) -He pN, fc<fct£ E G (l)-HepC, 1 : 2 0 0 0 ) ifciiT f promoters, introduction is 

R 2 (jft&B T-TFR2 I — S . l : 1 0 0 0 ) (cfcfLT, WfTiclEftLfc^fe about Current Protocols in 

UCDTt*i»- e^V-^;U^-*i>^— m&^-W (ABC ) ■fete«fcO:-f >dF-iK— >3»i Molecular Biology, Vol. 2, 

(Ku 1 aks i i et a 1 . , ( 2 0 0 2 )P r o c. Natl. Acad. (1988) Ed. Ausubel eta!., 

Sci. USA 99, 6796-8801; K u i a k s i z et a!., (20 Greene Publish. Assoc. and 

0 2 ) A m. J. Pathol. 161, 655-664) {zg.-oX<j&%.9k&Uz„ Ztl me V interscience Ch. 13; 

h<J)®%it&iji#k-miZ4>CT*2 4 BfrlflK^+at-hU Ikmmmi: 2 0 0<Dift Grarrt et at., (1987) 

^-/Uftft^-y-^ I g G (Jackson Immuno re sea r c h }i , Expression and Secretion 

>vJU^T'J+!^iXh^P-^) 3 0 ftffl<fU*a.'<-hL1z. C*l&©ttltfl*ifc y, 80 ^? for ^ east j " 

l:PBS +r#fcLTWJSLfce**:>-*^**'>*-tf / XhU^hTfv> ( J a c Methods in Enzymology, 

k s o n Immuno re s e a rch?±) ©&iH«:-«fC3 0 #m >^i^~hL f*- ™" a " d g r0S ™' 

fc (ftfirttiS. e^>-^;u^+v^— tf. 0. 7ug /mL : XhU?h7t*v>, 5 u 0987) Acad. Press, N. Y., 

s/mL). - 0. 05 M Tris-HCi (pH 7. 6) ™U53 pp^5 16-544; 

*©0 7 ffl M»y75^vv>/ 0. 0 0 2 % H^*?©^©^*^-^ S^g 9 ?^ w2j 

>IC*o**«fc**lfc. C. Ch! 3; and Bitter, (1987) ' 

Heterologous Gene 

[0099] &&mmm%.®.&<ntz&>lz, fcHFA*&©fflaWJT (2~-4um) tt^-m- Expression in Yeast, 

A (Fr I goCu t 2 8 0 0 E s L e i c aft. K-f7iN u s s loch) Methods in Enzymology, 

xmML. 2m®%friiTMi$tL, •f-LTffitf&T-fehl' ( -- 2 0 ! C ) >\>V l 0 ftNfrltTB Eds. Berger and KimmeS, 

JfcLfc. -m^^ie./'- U ' , " l = 1 0 0 0 ) fccfctf* Acad. Press, N. Y., Vol. 152, 

1 : 3 0 CD'Jvff P -fit^>/^fi ( C e n t o c o r ft, K-^ }\,K~t m i^T PP- 873-684; The Molecular 

-» lc*J-LT*i**ifc^/fa— *-jutfc{*c 2 19 (id. ) ${$fflUTWHiriCffi®$ Biology of the Yeast 

tLfc<tfcy>fe : MLfc (Host et a!., (1999)Hepato!ogy 2 Saceharomyces, and, (1982) 

9, 8 14-821),. &mmta><<->*3.'<- l y& & , T^Xfc.fctf ^-y-* I gG Eds. Strathern et ai„ Cold 

( D i jBovaft, K^il/O^/t^) izttt&C y 2 - ( l : 2 0 0 ) &£t£e y S P««9 Harbor Press, Vols. 

3 - ( l s 6 0 0 ) mmmWtO^^^-^lz^X^&mmLtz. mmrm See I and II. To assay 

li, x^;U*>5 (coior view 12, soft imaging syste complementation in yeast, 

rn S I Stt, Kf^lSSa^X*-) fc\fctf#lfrV7r-«5x7 CS I Sit. F^i5a>X the cDNA for fragment 

*-) **HfiLfcO 1 y m p u s A X 7 0 m®m®VX®BLtz. thereof P roteln he P cidin 

protein, yeast eptsomal 



[0100] mm^a-H, -mm&mmmi*. (Cetin et a!.. (1 ^£m^nwa*Ldm 

9 9 4 ), Proc. Nat! Acad Sci. USA 9 12 9 3 5 - 2 9 3 !£E^ n £S£ta 2 

*?xmuz. mmmm. mtrntsMmm^wtommz^x®. ^oSrScwinSinor 

HLfc (6. 2 5--I 0 Oug / m L CDSiiiifi'f ) ( K u 1 a k s i z e t a ! . , fragments thereof may be 

( 2 0 0 2 ) P r o c . Natl. Acad. Sci. USA 9 9, 6 7 9 6 6 8 cjoned behind either a 

0 1 j K u 1 a k s i z e t a 1 . , (2002) Am. J. Pathol. 16 promoter or an inducible 

1 , 6 5 5 - 6 6 4 ) = fsiWt 6 . 2 5 u g / m L tl^&l^&Xff) - b0>m promoter such as GAL 
mm®<&ti£lt®m<X<n&im&£?t£lz®WtLtztf. *iiWt l 0 0 u g / m L *t» configuration, such as yeast 
©»/*©£* • ttjMJEftfelCBfc&ftS&ttfrofc. or the LEU2 ADH (Cloning in 

Yeast, Ch.3, R. Rothstein 

[01013 ^yy> EL I S A«^te^7-yb-r Jliljff*>^H*, 2 6 {«©fj|^fiU* (&ft (1986) In DNA Cloning 

* 2 6-6 4*. ¥*&4 3«) , ;T4itt&££rt?=,&ii ( l 5 Vol.11, A Practical 

M) J3«»:tf»fuv6:i**# (2 oft)) *St?HFElc*>lt*C 2 w • • • . " < f Approach, Ed.DM Glover, 
*H H7fr=Ei£^tt£<i*.SS# 3 5 ft (#£ 1 4 «, Hft 2 1 W, 2 3 ~ 8 2 «, S !' 3S ' C ) - 

fJS5 4|) , &&tfl=-gfflWjfii«i8ffi*S*im*$B>F£©.»#5 9H (Att3 3 The construct may not 

Stt.2 6t, *#2 6~9 6g, -F±Sj5 7«) frbAfLf:. ^^/HR^tlc contain untranslated region 

tt> **4<«&Ucl^fc»4>©&£*ftofc. W^^*#©»# l Kli and3 . 5 mRNA^rotein 

3 . 0 0 0 I E ©ffl^^tr-x'JXOTKx^ ( E P O ) $ffll%riS 2 ~ 3 iyitf; P rote ' n corresponding to the 
%Ltz. I 0 mL©lla^^^UI*)Kai(ttii!f^-^rtl^i{XL. 4 <CX 1 0 ^flf), 2 , ^fSlKjD 

5 0 0 x g T-iSi-Lfc. mmt. 4 OmM T r i s-HC 1 (pH 7. 3) . 10 0 ^^ll^K? WM 

mM N a C 1 ^ tWTi»T r i s ffii»£3i1tl&ffi < T B S ) 4«fC 1 , 4 0 0 0 T?#«L SSn G v thSe ^DlLsmids 

HWW^*sifr$L# EG (2) — He pN XW.W£fctz ( 2 0 0 jjL / ^x;U ) 9 ^S2S5££ ,m,d8 

( 0 , 2 0 , 1 0 0 , 5 0 0 , £ M 1 , OOOng/mL) *fclithAffl*>^Ut to f«Htote 

5 o m L t , N XmVtT-llsitStitz^i,^- ( 2 8 - 4 7 ) inte g r ation of foreign DNA 

(Peptide Specialty Laboratories*!, K-fl/fS/Wx sequences into the yeast 
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TBST(0.05%Tween20 £-3ffcT B S ) £ffllvCifcs#U:ft% 
hf^." <L-'^ M UUZ. &tf(!>*b , 7* 3 Hi"<yVVy (DBG I p. s t r u 

me n t s K^B?-^?) fcffitvcXH-CM't! v> - -^!^v#-Hz 8? si 

(Dak ott, hV^S/w^nn i=J=-3Tttai*4ifc. MfefifSf4i m h 2 s o 4 m 

^Tf?±$i±, C©*}i6©iR5tfi*ift« 4 5 0 / 6 3 0 nm^tofe. 

[0102] i^sS© 4 0(D|¥4 ! T'?lteLfc^vv>te$E X C E L ©X:?U-;K*>— KftlcA* 
L, SAS WI N Ve r s i o n 8 2*$ffll . fli :c»r$OU- 

ilSc^oT-, i„r_ i k T.^MJ^XWi ] coxon U«S*«lvc 
#tr?Lfc. WIttU^K*5% (0. 0 5) fcf&gLfc. ?P^^yy>il, 7iUf-> 
*fcl*h7>X7i'J>fc©ttMM«ttS pea rma n«fit*BMl=J:oT^*TLfc. 

[0103] fFteit^H E P G 2 JBUfif ©-V^vvV&^TjT F R 2 ©SIS! R T - P C R^#f 
14, ^vv>A<thtTT^S-r^Ct$|ISJ3Lfc (G e h r k e e t a ! . (200 

3) Blood MS#2002-1 1-3610. R2) . H^IC, ! 9 2 - b p © 

^y-y-Jy^mmt^ZtmLm^tc (Pigeon C e t a i . ( 2 0 0 1 ) J 
Biol Chem 2 7 6, ?81 1-7819; Gehrke e t ai. (20 
0 3) (H2A).*&IC, RT-PCRfl-ffitt, T f R 2 jMrMfffcVfctfH e p G 2 ft 

[0104] <5xX$>Jayhti$(Xlt, ±^Zf->i»tn.W [EG ( I ) - He pN, EG 
(2) -He pN, fc^EG (1) -He pC] It ILtthfc^^hStflJtt 
ilM+T— 1 0 k D a ©jfc«fi*ttA>Kt^3£Lfc. C©»f<-7*KI4, H e p G 2 M 

2 B-D) . £tt&!4, $biC*fcthfccfcU:^;U ; E-yKfff-SlLt,« ; tL<liH e p G 2gHfttti 
aj«*ft#Lfc^:b->f~fc^T- 2 0 k D at?fc£jgjStt*>/<$Htftj£Lfc. ttftjffi 
JAtfJ$ (a>hn-;u) ©^xXSt^n-yhMrte, i0kD a ©&8££jSttA>Kt. 2 o 
k D a ©/OKt.'ji^^ofc (02 B ~ D ) . T f R 2 iJiW B T — T F R 2 1 -S£IH 
Hfe9xX*>7a9MMrl** WXM<Otilllim>\'X- : fmixtz (Fleming e t 
al. , ( 2 000) Proc. Natl. Acad. Sci. USA 97, 221 
4~2219)~-!05k Dife/i5»!)M^»tf:. th8Ffe£tfH e p G 2 *fli 
ftattfflfcfW*, - 3 5 k D a ©&&&£& T f R 2 fcJ^fclMT— 1 0 5 k 

[0105] H E P G 2 ttRt*0ftftttjK xeh- ^fKW5;i^yv>SiMfffll,t> H e 

p g 2mm*<n^y^>*y?mmmi&imitftmzMm&Ltz, ±mmm$ 

iz, »*<fft«S*6tt*4i:W:H e p G 2S0lte+r"N^vv>^R^Uc (IS 3) . 

^vv>©,aim;iS!c slt. t f r 2&mm-mm*vT r r 2 t^aiLfc (f 1 

-£i4^LTL>&^) . 

[Q1G6] a^swtf r 2 ©aiHa^^^tfaini'i^ » *<t««i*j»wia#* 

4 ) . 9v*-mm> Pi&mm. m®, ts±vm%v\t^>v>%,®.&.&mt%±\z 

XtoLXWz. m-tfimt. *>\>*vmiziii*x&WL<D^7*si>y&&&it;&lctii&L 

tz (@4> . ^mit^^y^mmzmxT^-^tb-ytz. $v>mtnnt. ^ 
yis*>&&&mMmit£bLxr\Mmmiz®.%LxM , ^^neiMtoiiuE 

ttffll»MI=l*i!li«i*ailM©*ii*^?¥SELfc. *£«f©ST-,Mli^vv>f::*fLT3£S 
l=PB14t*fcofci«, M©W.S13ilfi!i!S^©^-r^&*feL^7K$^A^fc, *fc(*'s^vv> 
fc*tl/C^£lc#££tt-C*ofc (15) . sfiiflartUK/UTili, fcj£ffl»ft#l::*-3T> 

^•>y>jb*&*ttttfffflia®flijs <=««) «8hv-r>!cpg^$^f :o &«aiis©iii«K 
y-f>T?ttfeafi»Btti4aL^**i<n6»ofc (82). r^«i=, feffi**^flfi4««s«iKj« 

&£*lf=C 2 1 9j)i#SfflL^-.::-ffiftfeiCd:^T^b*MC^^; c fe5f;Ifi3SMhV'f>^b© 
!4 btl&frofc ( R 0 s t e t a ; . ( 1 9 9 9) Heoi to) o« 
y 2 9, 8 1 4 - 8 2!) (^-^ii^LTl^L^) . 

[0107]^vv>©jS)SfcM>SLT, fttttttt BT-TFR2 l-SI4fcM3 

^U^Xm^XT f R 2*ttfULfc. ^HfiU^UT'tt, T f R 2 l4IF«Rd!>tt« I c i 

-$«f4#L"ct^u) 4 m ^m-etnmitii. p - mz$nfr 

■?x&is.&m&MmiaLtz. 



chromosome. 

[ 0034 ] A particularly good 
expression system can be 
used to express a hepcidin 
protein or protein fragment 
that is an insect system. In 
one such system, the 
nuclear polyhedrosis virus 
Autographa californica 
(AcNPV) is used as a vector 
for heterologous gene 
expression. Viruses, cells 
growing in Spodoptera 
frugiperda. Protein coding 
sequence of hepcidin protein 
or fragments thereof, non- 
essential region of the virus 
(for example the polyhedrin 
gene) AcNPV promoter 
cloned in (polyhedrin 
promoter) can be placed 
under control. Successful 
insertion of recombinant 
virus polyhedrin gene 
nonobstructive (ie, virus 
lacking the proteinaceous 
coat encoded by the 
polyhedrin gene) give rise to 
production. These 
recombinant viruses are 
used to infect Spodoptera 
frugiperda ceils in which the 
inserted gene is expressed 
below. (Eg, Smith et ai., 
(1983) J. Biol., 46:586; 
Smith, see U.S. Patent No. 
4,215,051). In addition, 
materials and methods for 
baculovirus insect cell 
expression system / is, for 
example by Invitrogen (San 
Diego, California, USA) 
(MaxBat (TM) kit) can be 
commercially available in kit 
form from, such methods 
Summers and Smith are 
incorporated herein by 
reference, Texas Agricultural 
Experiment Station Bulletin 
No. 1555(1987) has been 
described as well-known in 
the art. As used herein, an 
insect cell expression of 
hepcidin may be a 
polynucleotide of the present 
invention has been 
transformed. 



expressing the complex 
transcriptional / translations! 
control, such as adenovirus 
late promoter and leader 
sequence triplets coding 
sequence of hepcidin protein 
or protein fragment that can 
be ligated to the body. This 
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[0108] tr-Ait* oS:tt/5?>:?D*:W«>fctn #SMN*^-^>i?>&#E g 

(2)-HepN»t, . i i ■ - 73^yy>EL 

I S AT^b-f (ORG Instruments!!* K^iS^™/!/?/^) #P83§<Ml 
fc„ @6 frb^bMf=S3t, EL I SAI4, thjfitfg'fO^n^i'^ ! i£ v/.< a &h 
■6«ffl , T?&*4 j&v&4 0 0 n g / mL*-Ca)im©«iS»»**5pLfc. #MI.P>bP--/l< 
£tT, fl?I<^K*ffllvcEL I S AlcfcltS^V+^-vaZ/fc^fcLfc. Hffl^ 

[0109]jJi+©^a^>i;>©l¥4l4, $x**>:7n?h#ffilcJ:y^*;h.fc. 

SJVffittli, fchfcflS© , < jl&tfHe P G 2mmt6il£WO><liVL, . ' 

*Ej£Lfc (H2, B — D ) . 

[0110] E L I S AflMJrtt C©7s>-fe-f©!Sgttl4 3 . 9 5 n g / fflLfljofc. fitIK 

immmn (2 o n § /mD tfDiittib^ot. tfawMMucftfreitfct: 

h^P^vv>©ii.^#^l4 9 0 . 6-111. 6 %©«@iart©@|iR$-tf^D^5/ 
v>EL I SA©&ffi*£TCK7>L.fc. *a*«fr&©«**ftfc/t--lr>*-i>fcL 
T*^Lfc@iiX*S4 9 1. SXfr&l 0 5. 7%t?*ofc a 7-J-it^mmff)±^X'tmLtz 

[oinj iett'sBa7h->x, mfm^±^n^umMm^<Dyo^j^'j^K!i 

?^?iStt^>V>E L I S A£{£$LT\ 5 1. 6-153. 4ng/mL 

•i'i^+SE; 3 0 6. 2 + 3 2. 1 ti g /ml) ffi|ffiffi^v>>« 
I I S 2 G W©3>Kn-iUff4>TJ#tb*llfc (0 7. *1 ) . HH.«#T-tt. ^a^Zf 
VV>©?j8lf 14 12. ! frb 1 5 3 . 9 n g / mL (ifiifft) (-f^M-i: S E : 70. 2 

±3 8. i n g / mD -cfcofc. zhhff>mm±, 3>ba-)i,wili^<nm&ttt.nLX 

fl i ■■■%.1^-otz (P<0. 05) <@7, *l ) , CHI lzm&LXl^&%<Dfam'¥0> 
Zfn^7isi»®mt3 1 . I*b47l. 3 n g / mL (fM+SE, 14 8 1 + 
8 8. 0 n g / mL) gre^jH&U 3>KJ-/i/Mfl# (P<0 . 01) fc'irjtHH (P< 

o. ooi) izmm&tmLxftmzmjauz. zhtmmmiz. ra^-t^jm 

mi$ffi&%*®-?a'\-fi,V>\s«}l> (115. 0 + 5 3 . 1 n g /mL; ISffi. 2 
0. 5 - 2 5 2. 4 ng/mL) (P=0. 0 5 ) I4C R I tlLRLTt , ET 
Ltz (17, *1) . 

[0112] ^a^vvVia, 7x>}? >*fcl4h5>X7iU>fS*nt©r4lT» ^aiiiAb©^ 
(H8) . tfnA*&©g|=oi>T©&»l*W£tt£^*fc*ofc. 
[0113] 













0.0419 


0.6131 


<0.0005 






0.23 


<0001 


Witt*. 




0.002 



[0114] m Mfi^7-^W:RT-PCRM!t ^vv>tf, £<©?#. til- 
JSL^rjE«ffF!8l«©4a^*^OT:i^ - < 5tMHepC2 

ifflifi ( 3 >ha-^) **a«l=JHW-*Cfc*SEWLfc (Aden e t a i . (197 
9 ) N a t u r e 2 8 2, 6 I 5 - 6 1 6 ) II e p G 2 Wt&*\Z .kmSTfffcflJ&tl 
fc«W^5*7-tt«fc«fctfffl*£:bttarfl!H|LT. R T — P C HStattfcHff+t*©^ 
:7$/$J>©»£**SELfc» ^vv>j&ffi&#?*©« * fcxtfr— 3 ft© 
ttiSritfcl* (Hi ) 14, ^i^V^P-yhttflrl^oT, H e p G 2 «fl&«t>f£ltT?l4ft 
<* 2 0©||T^tr-fccfe7j^U^r-©&rttai^4'T*t, 1 0 k D a ©MEHiStt'S 
.WiEJilLfc. C©ft*K£tt*.7*K©j|jCJMf©#jF&«:, c D N AfiflHOfc©'^ 
i/v>3fp^;U^>IC.MLT»S*tlfc^a^ i-filcLfc*<oTL^ (Pigeon C e 
t a 1 . (2001) J Biol Chem 276, 7811-7819) (gj 
1 ) . nmm^ZblZ, - 2 0 k D a <D% 2 &&&£fi/<>KI41I e p G 2 fflKftfetflC 

^bn^u^sv^vm<D^m^x^y^yrm\z^xmhiMz^s 3>hp-;u 

0>im&^7*sifr- 2 5 \Z-D^X{£?mZ*lXl*i>t)<^7'>V>- 2 0 ICOlvCligEtt* 
tlTL^d-l* (Hunter et a i . ( 2 0 0 2 ) J Bio I Chem 2 7 7, 



chimeric gene can then be 
inserted in the adenovirus 
genome by in vitro or in vivo 
recombination. Non- 
essential region of the viral 
genome (eg, E3 or E1 
regions) into the insert is 
made of growth in a host 
infected with fecomDinant 
viruses that can cause you 
to express the protein 
hepcidin protein or 
fragments thereof, and 
Arrow. (Eg, Logan and 
Shenk, (1984) 
Proc.Natl.Acad.Sci., (USA) 
See 81:3855-3659). Or it 
may have been used 
vaccinia 7.5K promoter. (Eg, 
Mackett et a!., (1982) 
Proc.Natt.Acad.Sci., (USA) 
79:7415-7419; Mackett et 
al., (1984) J. Virol., 49:857- 
864; Panicati et at., (1982) 
Proc.Natl.Acad.Sci.,79:4927- 
see 4931). 

[ 0036 ] for efficient 
transition of coding 
sequences or fragments 
thereof are inserted protein 
hepcidin protein may require 
a specific initiation signal. 
These signals include the 
initiation codon and adjacent 
sequences ATG. When 
inserted into a suitable 
expression vector containing 
the fut! genome protein 
hepcidin protein initiation 
codon and adjacent 
sequences that specific, 
potentiatty eliminating the 
need for additionat 
translationa! control signals. 
However, not oniy part of the 
inserted protein hepcidin 
protein coding sequence, 
must be provided exogenous 
translations! control signals 
including the initiation codon 
ATG. Furthermore, the 
initiation codon must be in 
phase with the reading 
frame of protein coding 
sequence of hepcidin protein 
or fragments thereof in order 
to ensure translation of the 
entire insert. Exogenous 
transtationat controi signals 
and initiation codons, these 
may be derived from various 
origins of both natural and 
synthetic. Expression 
efficiency, the appropriate 
transcription enhancer 
elements can be enhanced 
by including transcription 
terminators, etc. (eg, Bitter 
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37597-37603). et al., (1987) Methods in 

Enzymol.,1 53:51 6-See 544). 

r ■ -*nfcj:5l=, ZHhff>mmX'0)^WJ>mm I O037] Furthermore, 
e p G 2«E;j§4 rr> 4- Gehrke et al, regulating the expression of 

(2033) Blood M S # 2 0 0 2 - 1 1 - 3 6 1 0. R2) . Zfoh&B 1 the inserted sequences, it is 
^'>i?>fti*f is .8 f fe - 14, fchfcJ:tf i e>U i E^Hi*<f possible to select a host ceii 

" -■ r ? ' .' ^fSCi modification and processing 

*7rrtf=<, thfc^^L-^^h-WtriitT'ii^H e pG2fWWvft' ^ H rv . -OK of a particular gene product 
ftfcfc* 3 t , ; reacts Ltf.-g, ^->i?> or the desired way. 

fcw < < ,i * * - , Expression is driven by 

' s" - ^1 ' *'?-bX*Wr* certain promoters, certain 

©T% «IBB^fttt*Wr4"^f ' M-fc, ^^*>5»(DSIS*fcli«-*l=fc inducers (eg, zinc and 

l+*fflll&Pdl©fflifi*fiKr5^^tt^*4^i'5J>*«SSlSt©S/S[l=MLr^^S/S?> cadmium ions for 
i » 1=1 ft - _ * Mff&Lfc. metallothionein promoters) 

can be increased by the 

[one] mmtowwt* ^zt^jyimmmnmr&mPMytzm^LTi^ mmm\' TZt^^hZ^' the 

tSStiStotSSceii 

^LX^^miYk^mWt^mWX'^tl^hUiiAm^U^LXl^,. is a Gion8d heterologous 

gene protein product is 

[0117] T f R 2 ft6tfl=*«5WI«Kj»'<'>OfESteJ:t;aiBfi»Wt»#fT*-*f=»lc, fflffiiL/ important, in addition, for the 
*;L-T?© RT-PCR, t7iX5»>^ n^$s£tf&mmit^m\ iZ&MmUz. Um<D function of the protein 
WtlXStWZtltz&olz. RT-PCR T f R 2 ^tim^X'-Mmzmmt^ti product of protein 
MWLtz* (Fleming et al, , (2000) Proc. Nat I. Ac a modification (eg, 
d i . Sci. USA 97, 2214-2219). Z<J)$>/i9 Ma>ft&l±* fchfccfc glycosylation) and 

T f R 2 icMLT#^ Mfc BT-TFR2 l-s LT«>xX$C/:?o-y processing (eg, cleavage) 

KM®lc*-3Ti§a&h.fc<, ~ i 0 5 k \) &m^!xmt^y/^mi^^XMm^^X may be important. Various 
®&$iltz. f v.fiixkVi-i T f R 2 ©croftTjkHi-^JK&t/ifc 9 5 kD a (F l em i n host cells have characteristic 
g e t a 1 . , (2000) Proc. Natl. Acadi. Sci. USA 9 and specific mechanisms for 
7. 2 2 1 4 -2 2 1 9 ) *yfrrjW=*#<. lim\zm®Ztltz£olz ( K a w aha post-lranslational processing 
t a et a 1 . , ( 2 0 0 0 ) J . Biol. C h e m. 275, 16618-1 and modification of proteins. 

6 6 2 5 ) ®*fr<omfRmm*m?®£tf&i,. LfrL® m-TX-. T f R 2 -ftf* To ensure accurate 

tt-MBSH 5 * 9 5 k D a <D^/^f{*5<kt/thBH!!!*% t f 1 t?l±<K^«Wtt*#^ t 0 modification and processing 
5 k D .-] #>/ \ 0 S-HULfc, th*i«fct;v^x|ffa>-fA^av/H!ll© < » v of heterologous proteins 
jilcteHf4<!:^?te)^i'i)o expressed can select the 

appropriate cell lines or host 

[0118] i&i&mmitam-mt. t f r 2 att^tf-^xiff©!!? amic^*-*^** systems - 

lcfi|&*$lcM«tt,Lf= Z<n$4-?<r> • " ■ , ,t ic, -&r-5>x:?xU I «W8 J containing the 

>I3»«-lt jk«»6DF«ftrt ^©h5>x7i'j>is*i*©«m4^t«E^-r*zti= *o cod , ,ng f que " ce °V he 

Xmm\ZW%LXl^ T f R 2 ©MUR^fttXftLTl* (Phllpott, f rotel " ^ ldin p^ ein or „ 

(2 002 ) He pa to 1 ogy 35, 993-1001; ' " " " 



fragments thereof, host cells 
expressing the gene product 



aniamet a!., (20S2) Ce 1 1 Biochem. Biophys. "~ »7™ f 

3 6, 2 3 5 -2 3 9 ). ftB*v<*;:ilC, ^i>>\Z^Xnm*Mzt<D\zWMt Zfo? W 

J4X*f** T ' R 2 !C ° LNTSH ^ tl> ^S^ti*HMi5]gfJ^^^«^^-, S^Sproteh 

X «*x>OLv and at jeast can be jdentified 

by four general approaches. 

[0119] Mmis«)W>7isV>b T f R 2 b<D®5Lmtf&mmfLT!mZ*iX^i> (A) DNA-DNA hybridization; 

^(Nicolas e t a ! . , (2 0 0 1) Proc. Nati. Acad. S (b) "marker" presence or 

c i . USA 9 8, 8 7 8 0 - S 7 8 5 : F r a z e r e t a 1 . , ( 2 0 0 2 ) absence of gene function; 

Gastroenterology 123, 835-844), HepG 2 flMg-W (c) assessment of the ievei 

mzft fcUzffimWMnm.%. (Aden et a!., (1979) Nature 2 of transcription as measured 

8 2, 615-616) t(D^yv>tT f R 2 b<D&&tfft*fi£ti. % «DBffilz& by the expression of mRNA 

VXm&fitMM®£m%®&m<UmZ*ltz. fchW X\ :r. */• x>muz® ®t&"y<( transcript protein hepcidin 

■?~itm$3&tfmft££)1t%®.m ti> RT-PC RStifcte , H e p G 2 SliSfe+ro^^vv protein in host cells; and (d) 

Vj3«fetf T f R 2 ©SIS*WjeLfc. fflli?UK;u-cf±, He pG2 «ft+©^*>S?>is Detection of protein gene 

*tfT f R 2 ©#ft|*, Btam&*<DtoKTi>&&&&&/Wb%&mt&iEmttft=? Product hepcidin protein or 

I^^SS^tt^/^H/^KS^CfcOxX^^^P^h^ai^oTSSSE^fc. H e its biological activity as 

P G 2 jfflft+©**>/^ »©*«S(fc[4, M^^-S^WS^^fc^tK^-ThV-O^^ measured by immunoassay. 

{fmw%imt%&&mm&mz£-3x*k~. t „mt. n e P g 2 

^?isV>mm& : iX.®Lxm, Zftbmm*(Dmm&&B.mtW-ls£MmL, Z [ 0039] in a first approach, 

hit mmm ^C^^^X^-zZimiHXl^i^m'bm^0^^<J)m-& the presence of protein 

itimmm^ (Schwartz et a i . , ( 1 9 8 5 ) EMBO J . 4, 89 coding sequence of hepcidin 
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9-9 0 4). TfR2fi rawa>#*/<*-->£#o"c> h e p g 2 mm^&mm 
[0120] miy^nmmm.^^<Difum9-~mzm^<t, ^^^T f R 

*r-«t"«'- SShV-fvfc^tf-ttu -«&z*i&© 

*>/<*®©SMS!l;Ju 31i>'!i '•yfFtvi^^A^vv^iT f H 2 *tf-LT©h5>X 
7xU >M£&©JRy &*£© # t K .-- 1 x&LXl^-h* *§ V fc-?-**^ 

^>y>tT f K 2 fc©ffiS^ffl$^|iELTL^. fc-tb<f*T f R 2 |C,fcoT« 

fti**i4h5>X7x'J>«iBJI=fel+*SP(kl±fF1t^jr->i?>©5lig*ai®^4 ( P h i i p 
ott, C, C, (2002)Hepato!ogy 35, 993-1001). jig 
~IZ, thff±t?©£.«fi<JRT--P C R T f R 2 ffl.lftllftl- 

7>X7i'J>«#l=«koTafP**i4^->y>l6iii: : tjSI=*aBaLri^* <S. G. Ge 

h. rke.H. Kulaks. iz e t a!., ^^^t— #) . ® -IfC, -\»y> 
*5<tt*T f R 2 tt*yMMKhW>l=#*aL"CJsy» *^^H©ffi^-eiiT f R 2 

(Fleming et a 1 . . (2002) Proc. Natl. Acad. Sc 

i. USA 99, 1 0 653-1 0 658 ) fcilf^vv> (Nicolas e t 
a 1 . , (2001) Proc. Natl. Acad. Sci. USA 98, 878 

0 - 8 7 8 5 ) mmmiz+m&*temm®mmzmz>%i*i%&&m&£ft- 

fW&jWcLTl*«*«, ^vv> (Z h £■ u e t a 1 . , (19 9 

8 ) Proc. Natl. Acad. Sci. USA 95, 2492-2497; L 
e v y et a 1 . , ( 1 9 9 9 ) Blood 94,9-11) fS&VB 2 m ( S a 
ntos et a 1 . , ( 1 9 9 6 ) J. Exp. Med. 184, 1 9 7 5 - 1 9 

s 5 ) ©iffttftiift«ftii^-r*. mmz, t f nimm-iz^imtmmt^^a 

Vh— >X*3l*feC-TA:*£*h.fc (Camasehel la e t a i . , (200 

0 ) N a t . Genet. 25, 14-15). Zt.\t, mzm&<D±.R&£C.$ith 
•m^Lt^^JymmCDm^tLX^tmmm^h (Nicolas et a 

1 . , (2001)Proc. Natl. Acad. Sci. USA 98, 8780 
- 8 7 8 5 ), 

[0121] H e p G 2 jSBB6+©^S/S?>j3J:l/!T f R 2 ©|n|D$©# ft*3<M**;fc&©8Fitrt 

h. tLxmiz^-j^jyjm^mm^^j r r 2- t - >. - 
aet-arratffl&iixit-Fjy&it*. 

[0122] |f*ft£©]fi#rajSffl^ 

t5iaiI^yv't;^feiSt§©f (PhilpottC. C. ( 2 0 0 2 ) Hep 
atology 3 5, 9 9 3 - 1 0 0 1 ), -N^->y>l±JffSllg6jS^5>»44l, MH±ft 

wtttawritstiii^y-j-juB^-c**. LfrL%mm<Dimiz\t, &m>tzmz>-% 

(Diyf rm<D^^>(Dm£lZ-O^X\tm<p^&^tz (K r a u s e e t a 1 . (2 

9 0 8) FEES Lett 4 89, 147-150; Park et a 1 . (20 
0 1) J Biol Che m 276, 7806-7810; Hunter et a 

i. (002)J Biol Chem 277, 37597-37603). 

[0123] *>y*s*»0)7afr)ir£is&iii& 4" ifSfr* #&r-r*fctf> , ^ltM 
: gi r^fcjitf^^^.ii^w^^^wthii^^ro^p^^vvu^uwKffl^Tffi 

•Tifcftl-s ^vv>^a,tWU=E>lcWLT ,t i^^tfr N E G (2) -He pN 

SiSffl-f^Cfci^oTE L I S A^^tirc. C»i$EG ( i ) -Hep CI4K? 

©£* (tHl~4) lCfc^TltSW»«$*&AMCLfc*<, E L I S A -t?lift«&£tt* 
A^*Ctl4-C#*4»ofc. ^vv>©&* ! #?*-)UT*>7/<*->fc«fctf*©H& 

fflitii, eg (i) — Hep cfcmm®*^i/Vym&?%&fim^cto&m 
vtb$>mm.t><&$>. 

[0124] mt EG ( 2 ) - He p N * HjUfc EL I SAI43. 95ng / ">XJI,©tttb R 
££&fc*tf«3fttfcM;iC4fr&4 0 0 n g /iriLMMi) 

uttmmmmtitz,. z<DWt^'^>mw^^tzmmxh-otz, mmw 

(n = 2 6) **©tr-i/!l«+t?, ^a^vv>I4 51. 6 j£r«P> 15 3. 4ng/mL 
fHi],l+ S E • ! 0 6 2 + 32. Ing/mL) ©«ffl^-C!«3£;*;h.fctf. C*U* 

#J 1 1 fgiiil^ (Park et a 1 . (2001 ) J Biol Chem 276, 7 

8 0 6 - 7 8 1 0 ), mmwoztiz, m&thtzmmit. cc'WKtfsfc&ftgsw* 
sit* nett ii«*4 c tt ^-r ri;«@ h©^p *ufc . 



protein or fragment thereof 
that is inserted into an 
expression vector, as 
described in recent years 
substantially {Pigeon et aL, 
(2001)J.Bioi.Chem.276, 
7811 -7819) DNA using a 
probe containing a 
nucleotide sequence that is 
homologous to specific 
portions or hepcidin protein 
coding sequence of the 
protein-DNA hybridization 
can be detected by. 

[ 0040 ] in the second 
approach, based vector / 
host expression of 
recombinant certain 
"marker" gene functions (eg 
thymidine kinase activity, 
resistance to the antibody, 
resistance to methotrexate, 
transformed phenotype, and 
occlusion body formation in 
bacuiovirus) can be 
identified and selected 
based on the presence or 
absence. For example, when 
inserted within a marker 
gene sequence of the vector 
coding sequence of the 
protein hepcidin protein or 
fragments thereof, can 
identify a recombinant 
fragment containing the 
coding sequence of hepcidin 
protein or proteins by the 
absence of marker gene 
function. Or, if you put in 
parallel with the protein 
coding sequence of hepcidin 
protein or fragment thereof 
under the control of the 
same or different promoter 
used, the marker gene is 
able to control the 
expression of hepcidin 
coding sequence. Marker 
expression in response to 
induction or selection, 
suggests that the protein 
expression of hepcidin 
protein coding sequence. 

[ 0041 ] in the third approach 
can be assessed by 
hybridization assays for the 
transcriptional activity of 
protein coding region of the 
hepcidin protein or 
fragments thereof. For 
example, RNA is 
substantially (Pigeon et ai., 
(2001) 

J.Biol.Chem.276,781 1 -781 9) 
or those with certain parts of 
the protein coding sequence 
of hepcidin protein or 
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[0125] c DNAffiibttt, A?yy>i?, 2 0 - 2 5 7Syi^:W^N»TCfP-tr>> 
^tl§8 4 a a^U^P^^KtLTHSI!S*lSc:i*^i«LrL^* (Park e t a 
i , ( 2 0 0 1 ) (Hi 9 ) ) . ¥-K> H 1 , a^fcaiz-feV-y-XE 
^Jl*6 0»3S?a*?*K*£C*tt5T?*?>5G 1 y 24 £S e ^©BMc&HTOtf, W 

JfeSLfc ( P a r k e t a 1 ( 2 0 C i J N x - ~ - - . 

tt^D^^Ka^/**— eii-Jfe©^*:^*©* 3 fsliftfel.. cw: ,L 
L/C, i£^<D9f^l±> « ( K r a u s e et a!. ( 2 0 0 0 ) FEBS Let 
t 489, 147-150) t$&Xfm (Park e t a ] . ( 2 0 0 1 ) J Bio 
! Chen 276, 7806-7810) 't'K&^T 2 ^©Bfft^U-TflCfcoTfEift 

l'.r«&4**lfc«rjSfl«ltt1**ffl^T*ii*4t. C*U£2 0 -2 5 7Sy»©?n-fe 

oTiis£**tf=. ^?t/i?>tt<rofcMtf&©*IM*+*IIF*JSJ:tfH e p G 2' SUBS ©Mi 
*»* Jift i>© i ~ mf))Lfc~ 1 0 k D a 0.f, -^.> 

ifcz/OKSRUfcLfc (JrfvT--f^3>ho-/L- ; 0 1). l 0 k D a £y^£l^vv>:? 
7^»H±tttB**lftA»ofc. th!feft-54'(O^P^^->v><D^a-;ii. fflF2Mfifi<i'i#&*£ 

[0128]ftia«**«46#l=fcMt4^i'S/>© : ffSttt^tlft-*fcit>l=. ^KeWlittifiE 
T©^HHJfi#l=fcVTttdl*n4ftia*j<D#lfiW1*tttW-r4HFElCi3lt4C 2 8 2 
Y -S!*8$|8l=iifLT7h^ft^tt-Cfe4 H H 3 NV*vi?:/«lfc*itflW 

ft!Cfcl*Tlij&(iflU&A^fc (Fleming and Sly(2001)Proc N 
at] Acad Sci USA 98, 8160-8162). H H 

mmz^x^j-mmz^y^zLU-b^Htz. nmmwmt^MLx, ^p^>v> 

mmtl 0 6. 2*67 0. 2 n g / m L («) -NgftlTLf:. ftS£J:tf*ft 

« h h jttn*^i*««&UBtofe. c*i&©rrji,i±, »T-^>e?>n«*<h f 

^TOh^^X (Ahmad e t a i . (2002) Blood Cells Moi 
Dis 29, 361-366 ; Muckentha 1 er et a 1 . (2003) 
Nat Genet 34. 102-107) &£tf I F E MMf: ^^P7l—>X.lt 
lzts^X&Gmz1&TLXi,^Zb£M.WLtzU®<r) H Htt*i-RLW*. fttbii^b 
IZ IktmM&tS&lfU e p G 2 aB«J©tt-fiftJ4«^^->y>m R N A|W>t/^U- 
ht-^Ci^5ifi!iLTL^^>t>P,i^it-5SLrt^€) (G e h r k e e t a 1 . (2 

0 0 3 ) Blood MSS 2 0 0 2 - 1 1 -3 6 1 0 . R2i Nemeth et a 
1. (200 3 ) Blood 10 1, 2 4 61-2463)., WmWWU HT*l*&i8 
fiiCtfrfrfrb-f ${fc£*l (Pietrangelo A. (2002)AmJ Phy 
siol.Gastrointest Liver Physiol 2 8 2, G 4 0 3 
-414; Phi Ipott C. C. (2002)Hepatology 35, 9 

9 3 - 1 0 0 1 i Anderson and Powell (2002) Int J H 
e ma t o 1 76, 203-207), *LTf?l&#.^/*>5§Stl4's**n-7h-S' 
X<DWX*TfrHtt&i&mGm±+i>0)V (Nicolas et ai. (2003) 
Nat Genet 34, 97-101), H H &&V\t^Zfisi>>mmt<P%!£tli>b 

S£*4i*. «TLfckl$©^>v>li , Wbfrlz L m n ^ WW* t#!clS$-f£ 
ZbltXt^. *6lC^*l6©8fai±, Sf*J*s*J*XSUfih f e WT^hV?* (A 
hmad et a 1 . (2002) Blood Ceils Mof Dis 29, 3 
61-366; Muck enthaler et a 1 . (2003)Nat Gene 
t 34, 102-107) *}«fctfH H.«# (Bridle e t a • . ( 2 0 0 3 ) 
Lancet 3 6 1, 6 6 9 - 6 7 3 ) ICfc^rttWSICftTLTL^tL^Sf^lca 
S<t, gxmm\z$>frfrt>h-f H H|cfcl+-5^p^^vv>r->^U^U~va>©^in 
14, H F E ^J(il}a*^>$?l/UK;u©a|gf|c^^tT^SWfiltt*<fe-6Ci:*ie«Lri^ 

[0127JW«f©^tt^lC«k4/s^i/^>##^ifii^t7iy^>^«i«jitlCffiM-r*Ci: 
£SE$L/CU-5£< (Nemeth et a i . (2003)Blood 101, 246 

1 - 2 4 6 3 ) , *(Pr*tcf*, n\iu,<\miftm\zmmm¥?a^t*s*>^bm 

tt^z?<sv><j>%mmm$>bm*ixi^ <g e h r k e e t a i . (2 

0 0 3 )) h5>X7x ! JVMi* if > ttttt&tlfcfrofctf, &£>'©!! Htf. 

ftfrofc* CltLb©^-^!*, ^Hf;«iCj:4lfe?rf c P©^P^vv>b^©^®^a^3S 
ffj£ ttiZbin-^LXl^h (Nemeth et at. ( 2 0 0 3 ) Bloo 



fragments thereof, as listed 
in can be isolated and 
analyzed by Northern blot 
using a probe homologous. 
Alternatively, it is possible to 
extract and assayed for total 
nucleic acid hybridization of 
the host ceil for such probes, 

[ 0042 ] in the first four 
approaches, the expression 
of the protein product of the 
hepcidin protein or 
fragments thereof, eg 
Western blot, 

radioimmunoprecipitation, by 
immunoassay, such as 
immunization immunoassay 
enzyme-linked can be 
evaluated mathematically. 

[ 0043 ] is identified as 
expressing the recombinant 
protein hepcidin protein or 
fragments thereof, shall be 
analyzed for gene product. 
This is a physical product 
that can be achieved by 
assays based on 
immunological or functional 
properties. For example, the 
methods of the invention is 
cultured under conditions 
allowing the expression of 
hepcidin protein encoded by 
a host cell proteins 
containing a suitable 
expression vector containing 
a hepcidin polynucleotide of 
the invention, hepcidin 
contains a process for 
producing a protein. Protein 
hepcidin protein from the 
culture, conveniently from 
the culture medium, 
recovered from iysates 
prepared from host cells or 
can be further purified. The 
preferred embodiment 
includes the embodiment is 
in the form of the protein or 
mature form of full-length 
protein produced by such 



i l , 



16 1-2463), 



[ 0044 ] The present 
invention further provides an 
isolated protein hepcidin 
protein variants encoded by 
the modified nucleic acid 
fragment or nucleic acid 
fragment of the invention of 
the present invention. 
"Modified variant" is a 
nucleic acid fragment of the 
invention (ie, ORF) and are 
different nucleic acid 
sequences, which meant a 
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[0128]^e/i?>ttR^5>t#«**it:^5s<, $58 li L^fcfcsti,^>;;> nucleotide sequence 

encoding the same protein 

0^*S«tt^P^>y>SSI4«*«^#lcfcif « 1 0 6 . 2 n s I m L fr$> 1 4 fragment because of the 

8. lng /mL^WSIclSiHlLfc. 3S*if.i#!-fcl7-i>jiiPufc^D^->v>U"<;t, degeneracy of the genetic 

14, WKAW+^^KcDK^fSi:^ I ;LTl % code, however. Preferred 

■5= L^L TJwV, - „ /, ^'T?** nucleic acid fragments of the 

©4M=ol*TI4St£l4*WT?fc*. *J&iPJl::ffi-3<i:, ^•>S?l/ltf*Sk- ctt "ivention, which encodes a 

l^f:$tlt(DTE (Kulaksiz et a 1 . (2003), *&j&x--$0 , protein which is Orb. 

[ 0045 1 protein hepcidin 

[0129] *mWlt. jF* ' J . - 1'AI2^^£T£*?T ! *. i to mv> : _ , ^ti protein of the present 

j^x ft a gf«SliSf i:l3!tli^PA^>-;> < t invention can be purified 

i3k-mm%k ttttLr , fe&£j£tt?a/v*;,s;:,a3i$ii r a *#icfci^iiflsi= from the celSs was varisd t0 

mtKfrvTz ' l 1 5. 0 ng/mL) . ^^Km;U^(Di ; !l;f tfcbfC express a hepcidin protein or 

;fc&©$#lcfclt4*9i»*£lc*s!*fr:h&-r. :?a>v*>$?>u*;Mi&jftfc#;bfci\a P rQtein addition. As used 

«T-S.#[cfeSt§J:y^S; ! ■ , ■ > mt, i 48 t ng / m L ) . #fS<5ifr&» R herein, the cells usually it 

A lzm&*-?*sV^mitm*tz\WP m ; <» I -fclt«^>i?>MWfcl*fl!i£ thl ? u ?* ©te engineering 

+$>k%mti$>. R A |:fclt4^a^>S?>©yH7>^^u— >3>li . J»l=J:4*iR ceiis *J at *> not produce, 

^*tf*IIrtJfc***a:77-0*&©l^^ " orn ^ ° e! f or desirable !f 

immmmm.Lxi^. *mnt. ia^7*,*>^tfEPommztfrfrttir%.&.*# thew,iibetoproducea 

ft« (N i c o ! a s e t a I . (2Q02)J. Clin. Invest ll ^^^n-^iL 

n , n7 _i M4) polypeptide or protein. The 

' ' skilled artisan, to adopt easy 

way to express and 

[0130] *38»Btt, thA®+<l>zfa^zf**V>\s'<il&Mfe+Ztzlto<DEL I S A£&$t introduced into prokarvotic 

4. Z(DTv*Jltmm&X'&h±Az®m~&mtZ>ZktfT°£, Uzt<-oXll-~^>im or eukaryottc cell either an 

©fc*bl=ii«|-ca*. ^a^'y'Jy7y^\t. *©ffiffi, ®%&, watfefcitftl'iiL array or synthesized 

M - 9->7';UCD^vv>- < 2 8 - 4 7 ) <DiFMtt-{kmlzm'3l>T^&* *EL I S A© recombinantiy to purify the 

mmit> »II©»ft2H "ML 1 > =*if$:7P^:7S/S?>©&.4lfcJ:t;5%££ ceils that produce the protein 

f ' ,''-'kmzm-f^o^f^^\mOiv <;?, . hepcidin protein of the 

t$fc*>lcl±J:ia*HtM £ ' *.£i«JI±, £blc$fc~-:/vv>©7:J~Xh invention can. 

* * [ 0046 ] protein hepcidin 

protein of the present 

[0131] <~^>: l. ©ft 1 i £ mth-t-Mz\±, ^^mmmm&&rS'> / ?i-immz-o invention is still further as a 
lvC0MW**-Cft«. COACMU *JB9]I±. miim^m&m^M^lzWy&LXl^ product of transgenic 
iB^V&i\ib^U^)U^m^<O^Zfi^>^&!^mz^lsx^W.ti>, ttmmi animals, characterized by 

it\t. ztihtrymmtmmmmmtmmmwfcmmLxi^ (Hunter e t somatic or germ ce«s 

a!. , ( 2 0 0 2 ) J . Biol. C h em. , M 205305200; Ande containing a nucleotide 

rsonet a 1 . , (2002)Biochem. Soc. Trans. 30, sequence encoding a 

7 2 4 - 7 2 6 ). fiftWit, thJ(ii^4>T©^P^vv>©^;i!l;oL>rSeir!!cL, protein, for example protein 

l=*y . rt *»«»t^«#*tt«VRi|Jltil***ff*^^t?>©^P*i«>t . ff hepcidin transgenic bovine, 

Sa«A^*f4Cli:**-r. Sbic, ^vv>!±He p G 2 8IlJ!fi>f rfcthfcri, t©WBB goat, pig, can also be 

Vizmmmm^yy^yxT^^m^2mi^Htz (-f-Ste^LTHfc^) . expressed as a constituent 

of milk or sheep. 

[0132] th&tzimmmtezvwmimwzm&^^vyniE , fc«fc©fc , „„, 

#>©g?*f A^-fe^ *»IJ3© I o©$*JB®t?tt, *^>s;>8*.f A/Tv-tz-f I 0047 1 P ra,e , in "epcsdm 

( f E I A J ) WmZtiZ* E I A 14, «^«3HC»^<Sffi»*&^fe«M^5e protein can also be 

y& (EL ISA) T-fe-S. 9 6 ^x/UT^QS^-^U-r-ro^^D^Sf-^x/!, produced by known 

14, ^yy>- ( 2 8 - 4 7 ) conventional chemical 

ft-ea*4*l*. •y->^U*t#«f**^^©^P^^>y>fcJ:i;e^>^^^a synthesis. How to build a 
»*LfcH**©<v*S>i*>- ( 2 8 - 4 7 > 14, «!»i;U±l=@^**if=/s^>i?>tt# h tP CK ? n prot * in ,. of 

mmtMMtntz^mtRitMLxi^, method is the y mary quality 

and hepcidin native protein, 

[0133] mi-. 0x.)\,£fc^yWs>tWxm;Ltz^45a$j$-^j:ji, (96-)i by sharing the characteristic 
^) = ®M: t*tf>3>yiy~h af^-^>!C3>i?o.y-hLfc^i/i?>) 7mL, conformation and / or tertiary 
S'^flWK-fe^K # I . 0 m L ; 0 , 2 0 , 3 0 0 , 5 0 0 , i , 0 0 0 , 2 , 0 structure secondary has 
0 0 n g /mL. ^P^>v>3>hP~/b, f&fc^t^K, 2/vf7,n L«fe ■ ; biological properties in 

Wmi-SW (^™X5^-yv^^;^+vy~^"iC3>v^^-hLfcXhb^r-Tt' common with them, 
v> ( n-IRPJ ) ) 1 4mLi UM: ifM^ffi. - HS-TMB, i 4mL; f?± including the protein activity 
ft. 0. 5M H 2 S0 4 , 14mL ; 4 Ox, 30mL ; ^-f $™ v b™h potential. So they are 
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U— ¥— ( 4 5 + i 0 n m) (W, DRG Instruments |±-?-f£P$-f 
[0134]C©^MiJg»*»*LLx#Wl=»ILTge«LT*fc!6«, #8"»©a-IFI=;l3lt*33ll 



biologically active hepcidin in 
the quality of the natural 
purified protein in 
immunological processes for 
generating and screening 
antibody therapeutic 



[0135] RfW^fl- 2~8 < CT?Rr»U:i:Slc, W\i A "WtX i 

s < c-c»a[us:it4i«ft6ft^. iMfr&mmm*.*t. m&mzwmztzihizmM 

*«,*3ftlt*itf<E6ftL^ MtfSftfcv^o^-^x^rofeSEfii&tttt, MitetiT 

[0136] W*0)W&t5&VmM fcTsHz-fTfli, th*fcliBft«S©Jt^*fcliEDTAmK 

>^H± 2 4 B#|H|*T?tt 2 ~ 8 ; CT-HrSi1-§Ci^T-t*A<, C*lJ:yf|J|lWl=Olvcli- 
2 0*C!JJlTi?^}*L»t^tfft6JSl^ UlRtolciSJliiLfc, ^fcttMRWlcflgJftjflUfCft 

«ft6ftL^. ^T©^^i4, jaaifc-ar^ica^Ufittitf^fejEtt^ 

[0138] TXh1fiVv1iA,fm&nAb. &XT^+«*irri=£TlAit*ttfft&£i.*. 

[0140] ^ip^ffteitf-y-v^u^x/uro^spice^hr^-r. *Ka:/s?ay-M3j:i; 

«*h.*j:3ic, ^x;t,©t-ii>iw«st-**}«*^a-r*. 

[oi4i]7^-b«<*ifflte'r*8(fic, ±t>s$i*ffl:®u *vv7£j&y*!u ^aft^rw^x 

*$*«fc»icw^©ifjai*iai*«ii-r*"e*M. 

[0142] --pstrnz, m%&.&imwft&xsi§L&b®mz\i>wi,xi^. c*n*--^©^.w 
-ft#w*#©fc»icrt}ip*Bni!cfS. r^^>icfet^T^as*tiff©i!Sife/t^ i . 

o *«*fcl4-7^a^^-^U-h^A^©ttflg±H«fcy±^lcfc*J§^l4 a 

si t *^©-f^iK~v3>i^r»j$ 3 o tui* i o 5>p^M«*fci±Miei--5-t*^ 
#4. «-7>ictei^r+^'j^L'-^-*<7<vb'f**i*©-e, *ft£«>xibiittJiti=iMK 

[0i43]^H«ii.*fe*fcli^t-^4^;u-tL<l*^y->r^(tti!^«fb4Uo cross* 

[0144] SRjSatro-rv+i^— >g>+l=li, ^-f*D*f*-?u-K±<v©J«t'8** 

mmti>zb, 

si- 2 o <c-e^ 4 o mzmuzvmm <^m= soud 

*minLxmm i 2 0 omLit*. sa-e2jsi!g«:££T?**. 

[0146] r-yfe'f^rj* ffi8afl^ttfl&4ife*MJ??£*JU?-rtlcH£rft. 5 0pl 



immunological. 

[ 0048 ] protein hepcidin 
protein of the present 
invention can be prepared 
by cuituring transformed 
host cells under culture 
conditions suitable for 
expression of recombinant 
proteins. Expressed protein 
hepcidin resulting protein is 
then purified using known 
processes such as gei 
filtration and ion exchange 
chromatography, from such 
culture (ie, from culture 
medium or cell extracts) to 
give possible. Purification of 
the protein hepcidin protein 
affinity column that 
contained a substance that 
binds to a protein, 
concanavalin A-agarose, 
heparin-toyopearl 
(trademark) Cibacrom blue 
3GA Sepharose or (TM) one 
or more over the affinity 
resin, such as column step, 
phenyl ether, butyl ether, 
one or more steps including 
hydrophobic interaction 
chromatography resin is 
used, such as ether, or may 
include further or 
immunoaffinity 
chromatography. 

[ 0049 ] Alternatively, the 
protein hepcidin protein of 
the present invention can be 
expressed in a form that 
facilitates further purification. 
For example, it is maltose 
binding protein (MBP), 
glutathione-S-transferase 
(GST) or thioredoxin (TRX) 
fusion proteins, such as a 
fusion protein can be 
expressed as a His tag. Kits 
for expression and 
purification of such fusion 
proteins, inc. New England 
BioLab (Beverly, Mass.), Inc. 
Pharmacia (Piscafaway, NJ), 
commercially available from 
Invitrogen Corporation, and 
each. Protein hepcidin 
protein epitope tagging for 
one further be purified by 
using a specific antibody 
directed to such epitope 
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* 3 a^irtffti^* ( i ^x;uaf = y4 o opt) . »on»****«yi»<fc«>i=i» 
• «' ■ $>$£ffltvt^x/s>$ 3 mtt&m^ti, c i ^x/usfcy 4 o opD . j$oti* 

i o OpL<DafSi#^t;Wjpris. gj&"C i 5 &W<{>*i-a.'<-h+*. Xrry&i Ob 

p .-• uia]fitt?&^x/w= i o o m l <D&±m®ia*z>zbiz*mm&mm±zit> 

4 5 0 + 1 0 nmV&*7X.lWJ>WLltlft&titfc-r&. 

[0147] x^f-v^i 5fr&3 0»MWrtlOx/^»iR*Ci:36ttt||**i 

£. tt£®trg 4 5 0 + 1 0 nm-CIRAjSftSl^Tytifc&^i^-f^P^X^'J-y- 

?IS (X) (ng/mL) IC#LT?0«>r*C£K«fcoT*:il*S*ffii«rS. i ; 

[0148] DRG ELIZA MAT 3000 j3«M* D R G S^Q^Ai* . &%yft,}: 
[0149] KlTfflf- >l±SE«-r*CW£l+*@«ltLTfey» Tvwm&o)?- 



[0150] 



mmmn 


450nmT?OOD 


tSmkltO (OngML 


1.79 


SWSi (,-..,-::. 


1.87 


»-T^i? (lOOnB/mU 


1 33 


iStfifem 500ng/ml 


0 82 


1.00DngAnU 


061 


gSif^lfS (2,00Qng/tnU 


043 



[0151] mmth SSStt n g / m L mSLX'<J}^Zf'>'Jy~ (2 8~4?)(DiI 

tt*J:lfttft4 5 0 nmt?©EL I S A^FJUKDlftjttt^LrL^ISJR'fth^D's^vv 
WE L I S A£^LTlv&. 

[0152] 



subsequently. One such 
epitope ("FLAG (registered 
trademark) 0 } is by Kodak 
(New Havers, CT) from 
commercially available. 

[ 0050 ] or part of a protein 
activity (eg, receptor binding 
to TfR2, hepcidin, such as 
binding to a specific 
antibody) is expected to 
maintain the screening or 
other immunological it can 
be easily prepared and 
skilled in the art that the 
disclosure herein are also 
subject to other fragments 
and derivatives of the array / 
protein peptide hepcidin 
protein is useful for 
mathematical methods. 
Such modifications are 
encompassed by the 
invention. 

[ 0051 ] protein hepcidin 
protein or fragment thereof, 
or of the entire gene 
sequence resulting from 
expression of the gene 
sequence is part of it, ligated 
to direct the production of 
chimeric protein or The 
resulting gene sequences or 
two or more should be 
regardless of 
immunoreactivity. This 
reactivity, 

radioimm unoprecipitatson , 
competitive 

radioimmunoassay method 
can be evidenced by 
standard techniques such as 
immunoblot, or 
immunological. 

[ 0052 ] If you use a variety 
of methods known in the art 
production of antibodies that 
define the protein hepcidin 
protein or fragment thereof, 
the central part of the protein 
hepcidin protein (amino 
acids 20 to 50) or the C- 
terminal epitope (amino 
acids 65 to 84) that can 
produce antibodies against. 
Hepcidin specific antibodies 
bind to these epitopes, the 
sequence is known and 
does not bind the other. 
Such an antibody, polyclonal 
antibodies, monoclonal 
antibodies, chimeric 
antibodies, single chain 
antibodies, and include the 
Fab and Fab expression 
library fragments, but not 
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limited to them. Irs order to 
produce a 



protein hepeidin protein or 



variety is not limited to tr 
including rats. In order tc 



.TEST 

polyanions pi 
n, oify blue gi 



sits! mice, can be eas 
sratedirom theskiiiec 
;on, such as 
n-biooded animals or 
Briefly, hepcidin, sue 
n intraperitoneal 
vant or incomplete 



preferred polyclonal antisera 
will give rise to signal at 

assay? When you reach? 



mm^m : H\ ix, , rm^-matt* ma>2 im<D&mm (n = 2 1 > ©as 
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d ( s d = o . 055) mm\<ztiz&mn.Ltc. 

[01541 ZOTV-tlJO&Zmt 3 . 95ng /mLtfcfe. ZOT'^mMMftlt. 48 



[0155] 



(nqftnL 


59t 8 


157.5 


179.4 


«K# (% 


99.1 


107 3 


104.6 


EMK« {%) ©SSii 


90.6-108.2 


106.3-107.2 


92.3-1116 



/ uL, 250ng/mL, 5 0 0 n g / m L) jgtBL.fr. -S-^^U <X/W$S*lT 
[0157] 



W-mm <ngftnU 


273 8 


116.8 


82.3 




93.1 


94.7 


971 


a«« (%) o«mm 


91.8-94.3 


88,2-98.7 


945-105.7 



i\,wi)\,<nmm;± < « ==- 1 2) i^ot^seifc. -tf-^u 1 , 426. 

7 , SD=20. 2 1 C V (%) = 4 . 6 9 VZSffr 2 , W>M= 2 J 0 . 7 ; S D 
= 8. 5 8, CV (%) =4. 0 7 tr>7;U 3 , ^tfi= 1 3 0. 7; SD = 4. 7 
4 , C V ( % ) - 4 . 2 8 

[sis®] 7v^mm& (5>rn ! i > mh\z, 3 *i©^i^Dyh©^H j ©«i@-r-g> 3 -o 
©□>hp-;t,-y->^ ( n = 2 3 ) ©&«£ ( 3 x) icfcor^^Lfc. -y->^;u 1 , 

tf&M^ 4 3 1. 36 : SD-20. 8 , C V ( % ) = 4 . 82 +r->:?/U 2 : : ¥%m 
= 218. 17; S D 1 4 . 44; CV <%) =6. 68 ^y~J)i, 3: "1 
0 9. 8 ; SD=L0. 72; CV (X) = 9. 76 

[0160] tM»*+©/^5?>©aa ^zf^yim&mm^vimL. mwzmmt 

ftjM*-X«/Xf*1!rVtti*©iHiftl=*oT ! £ 1 .'.T?iHI*&lv&i£<% 

Att«ILlb!»©W«lcfelt*^>S?>©aife^«fcd:U:a3.!fii fefcSl&l j/a 
t/ff+©^P^>i?>^Jg*^Wr-6fc»lcEL I s A7yt^\mUz, 

TfcK ?^X, JS*tf??|» Wifeivc BT-PCR, ^xX^^P^K 
it&miZ&oXmStltz* t;£.X£* 3 LIS *|=*3"C» 

i*i?5x.x*>j'Qyhftmt* ^p^>i?>©a*Mt©^^ti=w«r-6- 9 . 5 ko 

kt % i?^.lf*ci$BJ36*Mcu=. a»rtU"<;i.T?ii, ^?>^>i±«*t?©:©in©*F : 
-5^T, ^mmvm t s nmmmMy\zm& 

ti>. r,Rlfcl"<;W?P^yy> (156. Sng/mL, tttt$M# 10 4.2 



{1975} 256:495-497} was 
first described by hybridoma 
technology, more recent 
human B ceil hybridoma 
technique (Kosbor et a!., 
(1983} immunology Today, 
4: 72) EBV-hybridoma 
technique (Cols et al., 
(1985) Monoclonal 
Antibodies and Cancer 
Therapy, Alan R. Liss, inc., 
pp.77-96) including but not 
limited to them. In an 
additional embodiment of the 
present invention is a 
monoclonal antibody specific 
for the / protein peptide 
hepcidin protein is produced 
in animals can be sterilized 
using the recent engineering 
(PCT/US90/02545). 
According to the invention, 
human antibodies can be 
used, and by using human 
hybridomas (Cote at al., 
(1983) 

Proc.Natl,Acad.Sci.,80:2026- 
2030) or using the EBV virus 
in vitro by having it 
transformed human B cells 
(Cole etaL, (1985) in, 
Monoclonal Antibodies and 
Cancer Therapy, Alan R. 
Liss, pp.77-96) available. In 
fact, the present invention, 
"chimeric antibodies" 
techniques developed for 
production (Morrison et al., 
(1984) Proc.Nati.Acad.Sci.. 
8 1 :6851-6855; Neuberger et 
al., (1984) Nature,31 2:604- 
608; Takeda eta!., (1985) 
Nature,31 4:452-454), 
together with genes from a 
human antibody molecule of 
appropriate biological activity 
includes, appropriate antigen 
specificity available by 
splicing the genes from a 
mouse antibody molecule 
comprises. Such antibodies 
are the result of the present 
invention. 

[ 0055 ] According to the 
invention, techniques 
described for producing 
single chain antibodies in 
order to produce single 
chain antibodies specific for 
protein hepcidin protein 
(U.S. Patent 4 No. 946,778} 
can be adapted. 

[ 0058 j Additional 
embodiments of the present 
invention, Fab expression 
library that allows quick and 
easy identification of 
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[0184] Ms 



0 0 3 ) Li 



■7h— *>X ( 



mm, h f e - wiitt^^avh— >xi=fcit*si#ft^i/i?> 

thaler e t a 1 . , (2003) Nat Genet, 3 
>mW (Bridie e t a i . , (2 
-673 s and Kulaksiz et a 
(2003) Gut, ififij ) , -n^P 

Soettoet a 1 . , (2 0 03 ) Nat. Genet., 33 : 
5 t<D »f=Lfc =4t&®«*JKJll=a-3<i:, ^>5?>A</W»lCife 

Xlcior^F^K', ■ -Cfc-SCi^fiSnT^I) 'Nicolas e t a 1 . (2 

002) Proc Natl Acad Sci USA 99, 4596-4601). 

[0185] *£»»W£l±'^>i?>££ffl±g*l&T?a&4 (Parket al.;Ku 
1 a k s i z e t a i . , ( 2003) Gu t , jfifl) MK^fl-^vvVCD^ffi) 

tt#&5i:l*5J©#ifc**oTl^ (Id.. Warei ng e t a 1 . , (200 

3) AmJ Physiol Renal Physiol, m^Z^ffthHT^M: 
fcjctXF erguson et a 1 . , (20G3)Kidney Int., 6 4 : 

1755-1764). ^^t^^\tm^h<ommffi-i''<!i'Xit^.tLxmit ! & 
%lx&>&. l*u &*<»wfiimM#&<o***x*i'X\ztei\xmm®®*&tctz 

tiMMLXi^ (W a r e i n g e t a I . , ( 2 G 0 3 ) Am J Physio 
! R e n a ! Physiol., EP«l=jfc}Tfs i . \'f& Ferguson e t 
a 1 . , (2003) Kidney I n t , 6 4: 1755-1764; SScfcTjG u 
nshinet a 1 . , ( 1 9 9 7 ) Na tu re, 388s 482-488). 

18**1*:*© A $ ti 14 I'i »mZtl Z> (Vatelm e i a ! . , ( 2 0 0 0 ) J P 
hysiol, 524. 2: 581-586), 

[0168] LfctfoT, ^S/S^tffflW^^KiLTtlllrtlctffS^ifr^frtarr** 
L-»a ■ l » fcWiA m e,> ' '■ ! <c, v LL tzl\ 

®®e>M&.®Mm®$><r>m&*}^tLx* s !> s, . 

[0167] t«4fcJ:t//J fit ffiftftttftiUftaaWh *MflX!miUztt-KVl'-J)l> (n = 
5) li»JHJi*Wr«riiAa#l=*Slt«»ffiBt»r«l=A^Lfc. ^W^-CffifflUfctHff 

( n = 7 ) mnmm^xK $ s icfcit* sp^ FLfc < k u 

1 a k s i z e t a 1 . , (2003) Gut, ««> . ttttfflMtefc#ffl»ft#<* 

£©fc«&i=i4 4 %/^4-wuAr;uf : tK^f=ii^7>lsiZ[2^4 i -t?[S^-r-i.Av £fcliR T - 

P C Rfc\MtoxX*:/:7D?h©fcft|Ctt«ttg£ C , f; „ yyi* ( n = 5 ) 

«hf?*x (n = 5) \zmmiMf. ^m^xmmmaiz^xmwmtc, waiti&v 

ff »**5i©S§««8**«l»L, R T - P c R£fcii-5xx*v:?a->#ff0fc»ici±*# 
[0168] "<:/*k*j*, ts&tfm*-. &*£*tfc?P^vv>R«'i] ( K r a u 

se et a!. , (2000) FEBS Lett. 480, 147-150; Pi 
geon et a I . , ( 2 0 0 1 ) J Biol Chem 276, 781 1-78 
1 9 ) j&vf,. ^^fK-Cfe-S^^vyV - ( 2 8 - 4 7 ) Jb^^yyV- (70-8 

4 ) |f#=Fmo c^Pf-a— ;U (Kulaksiz et a 1 . , ( 2 0 0 2 ) P 
roc. Natl. Acad. Sci. USA, 99 : 6796 - 6801; and 
Kulaksiz et a 1 . , (2002) Am J Pathol. , 161: 6 

5 5 - 6 6 4 ) £ttfflLT C X®7&kLX£®Ltc; CftbO'WKlim-VU-l'SK* 

t, fU2E©SPFW(Cha r I e s River -• I f f a Credo) 
t*/<^K3>S?iy-h (E u r o g e n t e eft, "CjU^-S*?:/) W-JftftL 
f=„ iKWEG ( i ) H epC, EG (2 ) ~ H e p C !'^^P^vv> ( 7 0 
-84) IZttLXmfhMcl - &&tflCEG ( ! ) — H e p NfcWEG ( 2 ) H e 
p N [& *?P<V?vi?>- ( 2 8 ~ 4 7 ) IC*jLTfaltb*lfc] IMfcfftt 



monoclonal Fab fragments 
comprising the desired 
specificity for / peptide 
hepcidin protein-protein 
techniques described in 
order to build over (Huse et 
ai., (1989) 

Science,248:1 275-1 281) are 
used. 

[ 0057 ] Antibody fragments 
containing specific binding 
sites on protein hepcidin 
protein can be generated by 
known techniques. For 
example, such fragments, F 
can be produced by pepsin 
digestion of the antibody 
molecule (ab ') 2 F and a 
fragment (ab') 2 fragment 
disulfide bridges contain Fab 
fragments that can be 
generated by reducing, but 
not limited to them. 

1 0058 ] yet another object of 
the present invention are 
diagnostic assays and kits, 
hemochromatosis, iron 
deficiency anemia, 
hemosiderosis, liver 
cirrhosis, and others 
described herein is to 
provide reagents for use in 
diagnostic assays for 
detecting protein-protein 
hepcidin individuals suffering 
from df 



[ 0059 ] in the style of this 
one embodiment of the 
invention protein-protein 
hepcidin hemochromatosis, 
iron deficiency anemia, 
hemosiderosis, liver cirrhosis 
and described herein can be 
used as antigens in 
immunoassays for the 
detection of those individuals 
suffering from other 
diseases. Protein hepcidin 
protein of the present 
invention, the peptides and / 
or polypeptide, and include a 
small number, 
radioimmunoassay, assays 
enzyme-linked 
immunosorbent, "sandwich 8 
assay, precipitin reaction 
assay, immunodiffusion gel 
diffusion, agglutination 
assays, fluorescent 
immunoassays can be used 
in any immunoassay system 
known in the art, including 
but not limited to assay 
protein A immunoassays 
and Immunoelectrophoresis. 
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6*1, ■tLTtefflSih.fc (Ku 



i a k s i z e t a 1 . 



( 2 0 0 3 ) G u t 



[0169] »*+T?«>»«$Mfr« G e n B a n k c DNAS«^T, KT©^7-(7 
-*«J^A^Ol$fflLf=. 5' -3' 0#fat?iga.6*tSfch'V?*>*> (-r-^-X^ 
#■§•: N M 0 2 1 1 7 5 ) 5' -CTG CAA CCC CAG GAC AGA G - 
3 ' ftcfct; 5' -GGA ATA A A T A A G G A A GGG AGG G G - 3 ' ; 
fvh^VV^ (#NM 0 5 3 4 6 9 ) , 5 ' - ACA G A A GGC A A G ATG 
G C A C T — 3 ' 5' — G A A GTT C-GT GTC TCG CTT C C - 

3 ' , ^^X^->v>~ ? (flNMO 3 2 5 4 !) , 5 ' -CG A TAC CAA T 
GC AGA AGA G A A GG-3' 5 ' — T T C A A G GTC ATT G 

GT GGG CA--3 ' . C*tb©^ 7- 15 . 

[0170] RNAflil DNAffi$MQ iage nft-fgRNAe a s y *-y|-£tt'fflL 
•C^JfiLfc. ifte^ (RT) -PCRfl-*?!*, Uftlc£ttOfc*W::$*Lfc (Ku ] a 
ksiz e t a 1 . , ( 2 0 0 2 ) Proc Nati Acad Sci USA, 
S9. 6796-6801; fe<fct£K ulaksiz et si. , ( 2 0 0 2 ) Am 
J Pathol. , 1 6 1: 6 5 5 - 6 6 4 ), 9 4*0, 4 -/>|^t?©*/J$£tt?$: & 
1=1*3 ^,|»:rn^A*ftit*-ttfc. 9 4 [ Ct?3 0#|!JK 6 0 'GT* 

3 8WI, fc<fctf7 2^3 0&M, Z0Zfa>f3A(r>QtlZ\mmz 7 2trecD5#|H]a> 

H5 ^. ttfcflfclt, ftitX^^ftfeLfc 1 . 8W©89mM T 
r i s / 8 9 mM ;MHfi I 2 mM E D T A (pH 8. 3 ) Ttfa~X>rll,±X- : y^Z 
ttfc. »MttfC3^rCD=l^hP~iUiLr, iiifflLfcPCRite*MWG-B i o t e c 

[0171) %&JuvV J jm: *}XZ.MUvVm& 16.5 «©HJS/>- S D S -tf'JT 

^'j;u75K^u±-c$jfiLfc. th, t^x, fej:i;??N»Hfcj:tfjH\ terror 1^4 

<#gg«0>fcAf=5 GmL) *&***ifc^aha-;U (Ku 1 a k s i z 
e t a 1 . , (2 0 03) Gut* ififlj, Kulaks iz et a 1 . , (2 0 0 
2 ) Proc Nat! Acad Sci USA, 99 : 6796-6801; $i£U 
Kulaksiz et a 1 . , ( 2 0 0 2 ) A m J Pathol., 161; 6 
5 5 - 6 6 4 ) IcfcoTWllUL :?aybmz£vT®*®?'y 

1; 1 0 0 0 -e*«?Ufc^>i?>ln:i*i:-igfIcSBS-llft-f>*aK-.htfc. 1 OmM T 
ris-HC! ( p H 8 . 0 ) , 1 5 OmM NaC 1 , fcckl£ 0 . 0 5% Twee 
n 2 0*3*1-4 T r i s -V, > _ ' fiiLTO-hP^U 

-T^/U^A&.fclKS -7a^-4 -^PQ- 3 ---f>K'J;i/^X7x-h (S i gma 

4t) *i$ffluxT;iv*y^x77^— ifM-&-v^tt^-y-^ffif* i « so, o o o s 

S i gma ff.) b04>***-^. >9>ttlCftttfil&tt»/^ftt^r«(fcLfc. ^iX^ 

«WI=a[l«*tLfc. If! 2 ^tt^^tt#i©^S«ttl*ji«J'S3>hn-;uicJ:or# 
P&Lfc (Kulaksiz et a 1 . , ( 2 0 3 2 ) Proc Natl Acad 
Sci USA, 99: 6796-6801; fc<fctfK ulaksiz et a!., 
(2002)AmJ Pathol, 161: 655-664). 

[0172] ftftHBft^W^nha-JUi *a$££4 K/<5*IVW lk 7/UTfcK«K tfcli^XS 
Sif«4UC4 £ C-ei 8H>!fi!!lS3lL, /tSWWcttflLfc. /^7-r>«l>t (4-5 M m) * 
'V^>i?> itKWEG ( I ) —He p N, EG (2) — He p N , EG (I) -Hep 
C , fcWEG ( 2 ) -He pC, 1 : 2 0 0 0 ) fCfcj UT7fcf v> - bf^> 

—<JUi-+i^f— tf*## (ABC) &l=J:oT&&ft&Lfe. 4>*3-<-*>3>mff-& 

£Mm-m%4tBi!L0i%®iLitmizm&i,tz±?iz'mi,tz (Kuiaksu 

et a ! . , (2003) Gut, lirPJs Kulaksiz et a 1 . , (200 
2) Proc Nati Acad Sci USA 99: 6796-680 1; jSJctf 
Kulaksiz et a 1 . , ( 2 0 0 2 ) Am J Pathol 16 1: 65 5 

- 6 6 4 ). ztiwwnit&tmt-mz a v.v 2 4 mm^^-^L, 

;XlZ#,Wm 1 t 2 0 0 mit*-MiaiW*P IgG (Jackson Immune r 
e s e a r c htfc, #H'Oi';K=7*H , inXMrn-?) &--»l=3 0 timis*** 

-hUz, z^mmirmz? b s**#iRLfcii-jis*Lfce:f*>-*;u*^y--s 

/ Xhb^h7t*V> (Jackson I mm u n o r e s e a r c h ?±) m&^Wt 

Ml- 3 o #HK>*a*-+Lfc t*^> -"C;u;j-*5/$r— If, 0. 7pg / 

mL; XhU^K7t*v>, 5pg/mL) . ttJg-tfcftS^SB&J*, 0. 0 5 M T r i 
s H C I ( p II 7 , 6 ) 'p© 0 . 7 niMigr«v7S^>vv> / 0 . 0 0 2 % H 2 
0 8 *T»©iJJtf©*>*a*^a:/|Cj:oT(*UjUi:. 

[0173] «fMttP>hQ-^: #&tt#fl:«>#«r$*ttl±, &&*h.fc<fc3lc=i:/ha---jU£5 



Which describes a suitable 
assay is also meritioned in 
the patent No. 4,829,783 
and U.S. Pat. 

[ 0060 ] According to the 
invention, monoclonal or 
polyclonal antibodies 
produced against the protein 
quality of various forms of 
hepcidin are 
hemochromatosis, iron 
deficiency anemia, 
hemosiderosis, blood to 
diagnose a patient suffering 
from other diseases of liver 
cirrhosis and described 
herein can be used in 
immunoassays for the 
sample of spinal fluid or 
other body fluids. 

[ 0081 ] In one embodiment 
of the present invention, 
blood samples were 
collected from the patient 
through an incision in the 
vein is brought into contact 
with an anticoagulant such 
as EDTA, were mixed, 10- 
600g min the heart, is taken 
to be common in the art 
plasma, or spinal fluid 
samples are collected from 
patients by lumbar puncture. 

[ 0062 ] antibodies described 
herein, the organization, the 
basic reagents in a number 
of different immunoassays to 
determine the presence of 
protein-protein hepcidin in 
the sample of blood or body 
fluids can be used as. Stated 
generally, the antibodies 
may be quantitatively and 
even qualitatively, can be 
used in any type of 
immunoassay. This includes 
both one-and two-site 
sandwich immunoassay site 
non-competitive type of 
assay, which includes 
traditional as well as 
competitive binding assays. 



[ 0063 ] eas 
and particularly preferred 
because of its quantitative 
nature and is a sandwich or 
double antibody assay assay 
there are many variations, all 
of which are intended to be 
encompassed by the 
invention. 

[ 0064 ] For example, in a 
typical forward sandwich 
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^t&ZblZ&iTWmLtz (K u 1 a k si z e t a 1 , , ( 2 0 03) Gu t , ifi: 

T-ij) . summit, mwtmm^m *i iis^'5 i Ki:0m®*i=«ko-c^Lf= 

(8, 25~! eOpg/mL (Dfn.!ki$l ) (Kulaksiz et 6 1, , (200 
2)Proc Natl Acad Sci USA 99 : 6796-6801: fc&tf 
Kulaks h et al, , (2002)ArnJ Pathol 161: 655 
-664), M$k 6 . 2 5 u g / m L bi^&im&VOjWm ' Di VtUI*BJB+ 

1$, n&i nau ^2 5-7 7*, fi< 8&) . igna {• ;->.l- 
i*, 3, ooo i E©ffl^thxuxp^x^> (epo) im^Tm2~-3®%mL 

fc. i+^/u Nn* a ^#;fe£L^^<£JK^«L&t^fc^cs r*. 

fcofc. 1 OmL0«-9->^t-l*Jfa«?^~7(^!cS^L, 1 0 mLa>«-y->:7jM4« 

R^i-^+i=««L, 4<cr*i o^-fW], 2, 5 o oxg-w&bLfc. t 
mttc&olz (8)96 •>x/U7-r*n*-f *-:/U-+*&fflLT 2 Ell'o&ilLfc. ¥M 
iCli, 1 ; 4 , 0 0 0 T*#$JL?r^4 : tt^:?V^>tt& EG(2)~HepN200u 
L / -*x;uu, 7<f$n*-f*-:7u-|-**HUi:. « ' U . CD cft«?*K (0, 2 0, 

1 0 0 , 5 0 0 , fcjitf 1 , 0 0 0 n g / m L ) ZtziZthm&kUmV^^Zrfi 

tmmwms Q»Lizw\zmmifi€**-Mk&*itz*.-f ( 2 8 -4 7 ) 

( Pep tide Specialty Laboratories?!., K-fyB/vfT 
)l"OW> I 5 0uL£ft<5x;U-)£fejL (2 n g /">x/l,) , gfit; 1 t&m^***- 
hLfc. TBST(0. 0 5 % T w e e n 20 £&<t"T B S ) fcffllvtffeifrLfctt, £ 
ficDT-h : 5^ i f;i"<>vv> ( D HG Instruments^, hV^Si"?— )U^/K?) 
^fflt^TXhU^r-Tev^-'<;U^+v^--lzfi¥f; (Dak o?±, hV^t^/W^U^) IC 
«fcortf^-^it*t^-«t^^«:*^a3L7i. fifi&ftl* 1 M H„S0 4 £ffilvC#lk 
Stf, C<0S»«<DIR*|P|li^fi4 5 0 / 6 3 0 nmVffifrmitz. 

[0175] ^rflfJ^Wi t-5H4T^»± S E MH/C**Lfc. Sffigf W^WliX^i— r>h 

[0176] Giimt/Jijif,fit©^vv>0fe^: RT-PCRMrl4, ffFM m-&3> 
hP-;U, K u l a k s i z e t a i . , (2003) Gut, ifi:T>J£#R§) fc'lf-e 
l*fc<fcr-, 7'yKfc<|:?i^^X^!Cfca^rt^vv>0^fi^5£^^^Lfc (Hi 

o) . ztihmimmmm (-x-^i^i/a^) tsximwc^ tHcwsi 9 

2 b P m-m p c Rst/, 79x13*1-4 1 9 3 b P 5*vhic*fr-s 2 0 1 b P 

0Ktt4q*ti&tlfc. SimmzM, P C R lE^ffi^A^MfSfS^^KO c D N At 
[0177] Iffi^b^U-Cli, ^>5?>(D#it!&^^#5l6«jfii:^*fflL^Tro^iX^>^P->h 

««icj:oTita**ifc (Hi o) . <v^>y>sir«n*#-T©cj3«j:0!N*Jiaic*ii-Lri«ij 

l+b*ifctt«li-&L,-t, th, 5?hfc«fctf79*B©»riJ!*^::fcOT~ 9 . 5 k D 

[0178] ^5/5?>©JBHfiJS4« ««#M-M^vv>f/iifilft|«ffl^fcfeS^^#WM# 

1-1 5 ) . * "lC^>5?>ft«fi*ttA« 

fcfclLTUfc. ft«ES«ttfef y r „fcrj > , ia CO 

Mrti!±^^y>icMr§^,s*fe^$4-^c>fc (Hi i, i2). ag-r^tct 
(c. .^>v>Ai«^ ? i ! u . in 1 it *-**7doaL*ffi 

*fcl*^?5'5?>l=#LTa£l=#fiJ6tt-Cfcofc !gl4) ., «L<f±, ISSLfc 

fc#ttft«fi£tt/<*->*'!ll&JW::U: (Hi 1 , 12). nommx-lt, ^vy 
>iStt^fte!±5>*111:aift)CDre*.T^Lfc^^^fett]xl6ti$^LfcA< (H l 3, l 

5 ) , ^mmomim\ : M>X'im&s.!iimm^tzimts^. 

[ 0086 ] as a more specific 

[0179] ^mn^Um : P<D^y^>ya^y^om&: N **S*v?->$?i/ifci* E G example, in atypical forward 

( 2 ) -Hep N$,m^T, ^SSttfc<fctfS&Stt*tt;t4*£tt^:/*>ifc/ E L I S sandwich assay, the primary 
ATvte-fWjgSS&rlfc (Kuiaksiz et al. , (2003)Gut,j£ antibody covalentiy to a solid 
fij) o Hi 6 icSbtil.doic, EL I S A&tt-tiiim^zzrn^yisV^tiVJfrt&zkt: support, which is bound by 
«;jbAMcLfc. ^D^yyXi, M#^H#CDMg ! P^ 6 8. 5^1 39. 2 n g / either or passive. Solid 
mL (TOfI±SE : 104. 2+19. 5ng/mL) <D®fflrtT*^tf?tlf:. IStt surface is usually glass or 

polymer, most commonly 



assay, is fixed on a solid 
substrate such as a 
microtiter plate well, eg, 
unlabeled antibody was 
bound to be inspected and 
samples molecule is brought 
into contact with. Antibodies 
- After a suitable incubation 
period is sufficient time to 
allow the formation of binary 
complex antigen, secondary 
antibody is added and 
labeled with a reporter 
molecule capable of 
inducing a detectable signal 
Then, the site differs Binding 
of antigen and antibody in - 
the antigen - the 
continuation of the 
incubation period to allow 
sufficient time for the 
formation of a ternary 
complex of labeled antibody. 
Unreacted material is 
washed away, the presence 
of the antigen is determined 
by observation of the signal 
can be quantified by 
comparison with control 
samples containing known 
amounts of antigen. The 
variation of forward 
sandwich assay, the assay 
simultaneous simultaneously 
added to the antibody binds 
both the antibody and the 
sample, is coupled to the 
first sample to be examined 
and the labeled antibodies 
or the incubation, was added 
to the antibody surface 
binding of unlabeled and 
Reverse sandwich assays 
include the file. These 
techniques are well known to 
those skilled in the possibility 
of small deformations will be 
readily apparent. As used 
herein, the term "sandwich 
assay", which is intended to 
cover all modifications of the 
basic two-site method. 

[ 0065 ] For the sandwich 
assay of the invention, the 
only limiting factor in having 
a different binding specificity 
of antibodies against both 
protein-protein hepcidin. So 
many possible combinations. 
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®*±lzm<&LXl*i&%0mWO>7n^yi/*J^ilimit 6 3. 9 3 2 7 . 3 n S used polymers, cellulose, 

/ m L S E ; 15 6. 8 + 61. 9 n g / m L) Sl*$!iU =>hP-JU^ polyacrylamide, nylon, 

lZtS\-t$&&ttt.titLT : &mz®DaLtz. polystyrene, polyvinyl 

chloride or polypropylene. 

[0180];§gtt^>v>EL I S AsHfcfflLT, ^P^v5?>to>hP-;H¥^b(Dth The solid support, tube, 

13. 9^64 5 6. 0 n g / m L (¥#& + SE-, 1 80, 1 + 9 4. 8n bsads - d!SGS or f™eroplates, 

g /mL) ©«BBrti?tttB*ftfc. thSf ©^P^->y>©?¥«tt, $bic^xx£>^ may be any other surface 

av^mi^xm Efcfcfc ^r>^ s. able for carrying out or 

KL"!A^>^i ^' J. 9. 5k^ - © - immunoassay. Bonding 

' t'K* |S|£U* (010). P rocess ars w8i! known m 

-Ttiww.iiai»(. the grt FoiiowjrS g biflding 

solid phase - antibody 

[0181] Jt* ^mt^U^yx^^^J>lt^n^^h^Lxmt^t^'>X0<p't> complex is washed in 

mmWmTXm (Park e t a I . , ( 2 0 0 I ) J B 1 o \ C h em, 2 7 preparation of the test 

6 : 7806-7810; Krause e t a I . , ( 2 0 8 0 ) FEBS Let sample, is added to the 

t , 4 8 0 : 1 4 7 - 1 5 0; Pigeon it a!,, ( 2 0 0 1 ) J Biol complex solid and then 

Ch em, 2 7 6, 7 8 1 J -7 8 1 9, Nicolas e t a 1 . , ( 2 0 0 aiiquots of fluid containing 

1 ) P r o c Natl Acad Sc! USA, 98 : 8780-8785; fe&U the protein hepcidin protein 

Nicolas et a 1 . , (2002)ProcNatl AcadSci U being examined to allow 

SA, 99 : 4596-460 1 ). &M<DfflfLX>tt. 8fm<*>Zti>i»0)±mmmx- binding protein hepcidin 

&>&ZbtfM.®£tltz (Park et a I. , CH ( 2 0 0 1 ) J Biol Che protein either was presented 

m, 2 7 6: 7 8 0 6 - 7 8 1 0; fcitf K ulaksiz et a!,, (200 to the antibody specific for 

3 ) G u t , ifrfij) „ ^->v>!i^^(cthK (Park et a 1 . , ( 200 the protein hepcidin protein 

1 ) ) ftJtflfiLftatft (Krause e t a 1 . , ( 2 0 0 0 )) tfcimZtltz incubated at 25 ? are 

tf> nmX'ltZ<DmW*Zf : f-F<D$£m{±&lh£ih.&frotz (Pigeon et a 1 . , enough hours. Complex was 

( 2 0 0 1 ) ) added to the solid phase 

and then secondary 

im82}MmxtmLXm)>Ltz®W^v^-itMti&mmikfr1± (K u 5 a k s i antibody primary antibodies 

z e t a ! . , (2003) Gut, ifrfil, e h r k e e t a I . . (2 " are in ° U ™ & \ ,l 5 7 t 

003) Blood, 1 0 2= 3 7 1 - 3 7 8 ) ZWV.LX , *HT - PCR tiffilt. e " ough Atonal hours to 

^i/5>>tflrr*+£l+T?ttfc<, fcK 5»K *5*tf7^XtD3lla>«|fia!B)tt«©H»f ^1"^^^ ?h? 8 

■et,5fi«f4c<-E >■ :. nflLfc. ->-^»y^rrli%sXU=P c ' ■ f rj ri « s fl P iT^^,Io =, 

asms if- secondary antibody was a 

~° reporter moiecule is bound 

to appear a second antibody 

Olcs ® RZtJz^J 'WKWi £tfc r^fc* J J WU t-i*^ binding io the antigen in the 

< " ' '7nvh#*T*>«fctfft sample using a visible 

l-fc^C - - "= i- r v ) Kt'-e©^5/C?>©3feffl* reporter molecule signal. As 

SSSELfc. ^:f5>i>>***WH ! «t'©« * 4 aaftkffili 3 ffl© used herein, the term 

iSliffifi+t- 9 . 5 k D a © fctf&J&tt-^K* ifij & Lfctf , C;fctt& c D N A "reporter molecule", 

iKfiJA^ffi:^'$^/i^^vv>^a^;t'^>©^T MicJ : f^T'5 (Pigeon e t a depending on their chemical 

1 . . ( 2 0 8 1 )). C©A«S«tt'«^K©^,36Mt©^T-.tt.*fc» BTRt-etttli nature, means a molecule 

*afcfc^:/S>2?>?n»lW«>©£ : Fjfcfc -gcLTl^ (Knlaksiz e t a 1 . , that provides an analytically 

(2003) Gut, jfifJ ) . li'MAhOP/fmt, ^Zfi>V>1)mM'l>lzifil£t&<D detectable signal which 

t?, ^7isV>mmmiVltte^ZtZWmzm]Ltz. allows the detection of 

antigen-binding antibody. 

[0184] 4 ®<D®mm^7i'i?l'fommMz&®MmitmmmzZoX> fcK Detection, but must be at 

^X, fc<M^h©B«+-CI*, ^>^>^ffj£SJ3J:t;fliSM^l©mae^^t^^ least equivalent to a 

Wl=A9S«Ci:4<iH6^(c*ofc. C*i60fii«E y,- 1 C *tti*fc 3" ant,tat,v f ^termination of 

fc**i6©*'. t. m mm\z^xm{mWM t ®X&%tmiZ$Mz* t.Hz&isx the amount of antigen 

tz\iX\tU<^*n&V^<rMM*X<n&''^ Jiufcjfefe availableinthesample 

I*, ifi^»A^^>5?>©^T?feSc:i:*»jiiiLr^*. &mmm^ wh«h car. be calculated in 

•f , te.ktffe^W^fcttRllWllflrtH+Ttt^^VlcW^ftftfi^tt^ttiiiSti contiinnoTS 

t£frr>t.. antigen, or known reference 

material (or a series of 

[0185] mmti^Ummmxit, ^7i^>©jM£Jtt£tttttJ»M©±ft»iM£ reference materials) can be 

JMGItJi&ttfc. &B***Ztdz* ±^"yi»mskmtPMW { ^& m>W~S% performed in comparison 

a- z^itmzm^mmmz^xz^h<Dmm^xm'm^xi^mmo)^ with. 

ttftW*m*1zlt , )W-J*#lZZ0*7*[:ifi®&t&Zt&m&*iti> (van K a 

t a c h a I a n MA, K r i t z W, Pathology of the k i d n r 0 067 ] reporter molecule 



by JC Jennette, JL Oldson, MM 
Phi lade 



most commonly used in this 
type of assay are either 



i ' s , 1 9 9 8, P p 3-66). miizi, ^yWJ>0>%mtzttm-lzm* enzymes or fluorescent In 
®Mmm$m*ZV®m&Z^ t sV>&&&ma mizMLX m the case of enzvme 



immunoassay, enzyme, or 



?5/S?>©fc«fi*ttli±lJ^ft©£a«H+l=#«Lfca«, by periodic add salts often 

7iSj^O&&&&mtft®&mmo>mmzM'¥LXl*tz. ZOmm^^X^zr^J qfutaraldehyde which will be 
>©«fW©^*/^-^li, ^vi?>rotflft^f§M^gy«^LTt^ 0 *tBliAb conjugated to secondary 
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14, nmm^mimmmfMyxHt^y^^^M^m^Aj^ot^ zJMt, s-v? 

ion6}Mwc)ms^t^^<Dmmt^tLx&mmzm^mi^mmmm^o 
%mmmzm-t&tiz<%z$>tix^&. l&l „ ommtwmm 

XiZjS^XmSKmimtztZkmWLXl^ (W a r e f n g e t a 1 . , (2 
003) Am J Physiol. Renal. Physiol. , milZ-mt %M 

^ LtSiSs Ferguson e t a 1 . , (2003)Kidney I n ■ t , 64: 
1 7 5 5 - 1 7 8 4; t$&{$G unshin e t a 1 . ", ( 1 9 9 7 ) N a t u r 
e , 3 8 8: 4 8 2 - 4 8 8 ) . W a r e i n g j3J:tf*is|W*I#e>tt, f^isC T ■ 
> 4 = K+^ffffl*ft*©l4Sl«*;ftfcft© 0 . 8~ 

1 . 5 %lzm€tSlsZt^mnX'^^lzMMti>Ztt^tz (W a r e i n g e t 
a 1 . , (21)00) J. Physiol. , 524. 2 : 581-586). 

izmim^ miZ. F e r g u s o nft*tfKNffft*6li, . 
^ifcUhvi/X/K-^— 1 ( D M T — 1 ) *^4-*"4c:t4«-t»*fc (Ferguson e 
t a I. , (2001) Am J Physiol Renal Physiol., 2 

8 0: F 8 0 3 -F 8 1 4 ) . C©*>/<$«I4, $ft1f l=*4ftWSfe»i©Jfcyk#©fc 
»©±B«»-eft4i:iS***lT^4 (G u n s h i n e t a 1 . , ( 1 9 9 7 )), 

&Zk£MMLXi^& (Wsreing e t a i . , (2003)). *-Z?i' t J>f&m 

(Frazer et a 1 . , (2002) Gastroenterology, 1 

2 3 s 8 3 5 - 8 4 4 ) l=g-5<£, *thmAZltftlkW&lzts^x*.7'>i?>tfimW# 

[0187] iS I P-.«7)^vv>(»jS8tt<73r i jf/gttl4< ^xX*>:?Dyh«l||;:J:oT$SE*ll 

k s t e t a l . , ( 2 

0 0 3 ) Gut, ififij ■ a) rjl g 39**ifc/OK*|5i^Lfc. C*i&©fiFf!tB\ ^d-n:/ 

*Si*i*JS- £«&t T<^f*ft&c££HJ]b;W^LTl^o tMK+ro^n'VTvS? 

• — \&+&tz#>IZ, 3. 9 5 ! ? 'ni M r ~ <- vfl^I', 

S - ! fc. rr-!=E L I S A'« (Kulaksiz e t a 1 . . ( 2 0 0 3 ) 
Gut, jirfij) •T»ttffl**iTJK^J*iR»Tt^'N^vv>JrtAjSEG ( 2 ) —He p N£ 
fl!l*fc E L I S A##rl4, ^f/M^-CDm+r- 13. 9 frfc 4 5 6 . 0 ng/mL(f 
^«£± SE, 1 8 0. 1 + 9 4. 8 n g / m L ) ©«|Irt©if«/t©:?0'V^>*>£ 
B&jWcLfc. C&mmt, !§] iA(DWt0^nA^vy>!gg (6 8. 5*^1 3 

9 . 2 n g / m L ; S E , 10 4. 2 ± 1 9 . 5 n g / m L) JcUffiSKffi 

m\ZM,M~&xUfr-otz (Kulaksiz et a I . , ( 2 0 0 3 ) G u t , jfi 
ffl) . |8I«IC, St^P^vv>£IJ^^>:;>l^^ 

4'fttiL<tt7x'Jf l >L/'<;U (Pigeon et a!., ( 2 0 0 1 ) J Biol 
Chem, 276: 781 1-7819, Nemeth et a 1 . , (2002 B 
lood, 1 0 1: 2461-2463; fc^TjG a n z T , ( 2 0 0 3 ) Bloo 
d , 1 0 2: 7 8 3 - 7 8 8 ) t0i!!jTJt^fiSjl4^iil^^^ofc ( T-^tt^LTl^ 

to . CCDf-fc, *aW!Ab!4S/^.4 1 ^P^vv>©^lfi4iia^T^tUf47iUf : > 

Ctlb©.f.#©«^©^P^VV>?gSl4M«-feSetlCfcltS 10 4. 2 n g / m L 
fr& l 5 6 . 8 n g / mL-%W3ai=«Hiq-rict*i!li6A%|cLfc. j8rr.e#tfclt4«lPL 

«tl8't"WK©ttaii3*tf / ^f=S4ff ffii^MifLTl^nlfJgtt^^BfiLri^. 

%¥<5>U*f3.is--ht &ZktfM.W£tlXl'>& (Nicolas (2002) Blood 
Cells, Molecules, and Diseases, 29: 327-33 

s ) . uz&vx. mmizmmtoUzya^isvymmz'oisxtitzmvm 
it, ^mwT^mz^x-mizmmt^uxnTn^f-yomMX-mx^o ( e c r 

ardt K U , ( 2 0 0 0 ) C 1 in. Nephrol, 53: S 2 - 8 ; fcsfct/ S 
antoro A: (2002) Rev Clin Exp Hematol, Supp 

1 1 : 12-20). LfrU *^liAbi4A,^vi;>pi;;sft^t,^>x*fcSx'JXP^X 
*>*ffll*-Cft***lf- r s - i ^f;?P^>v>CDii3taLfcb 

*;u*«£i/a**a<, c*iii^^s?>©R«ii«i«FLri^ *2gi»© i ia>%mm 
fgS4, R4"^>;?># -WttfHI, *lt mwm&&Mk*i>zkm®+$>. z<n 



antibodies. As readily 
recognized, however, and 
conjugation techniques exist 
for very wide variety, are 
well known to those skilled. 
The enzyme that is 
commonly used, especially 
horseradish peroxidase, 
glucose oxidase, beta - 
gaiactosidase and alkaline 
phosphatase contain. 
Substrate to be used with a 
specific enzyme is selected 
for producing a detectable 
color change after enzymatic 
hydrolysis commonly 
associated. For example, for 
use with alkaline 
phosphatase conjugate is p- 
nitrophenyl phosphate is 
suitable; for peroxidase 
conjugates, 1 ,2 - or toiuidine 
are commonly used 
phenylenediamsne. 
Furthermore, it is also 
possible to use a fluorogenic 
substrate to produce a 
fluorescent product other 
than the chromogenic 
substrates described above. 
In all cases, the first 
antibody enzyme-labeled 
antibodies - protein 
complexes were added to 
the protein, hepcidin, that is 
allowed to bind to the 
complex, and then excess 
reagent is washed away. 
Antibody solution containing 
a suitable substrate and then 
- the antigen - that is added 
to a ternary complex of 
labeled antibody. The 
substrate reacts with the 
enzyme bound to the 
secondary antibody, caused 
a qualitative visual signal, 
which is usually to allow 
further evaluation of the 
amount of antigen present in 
serum samples and 
quantified by 
spectrophotometry. 

[ 00S8 ] Alternatively, 
fluorescent compounds such 
as fluorescein or rhodamine, 
may be chemically coupled 
to antibodies without altering 
their binding capacity. 
Lighting and activating it 
using a specific wavelength 
of light, a fluorescent dye- 
labeled antibody absorbs the 
light energy, inducing a state 
of excited molecules 
followed by emission of light 
at a characteristic longer 
wavelength. Emission 
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[Diss] zti^tttihzt. &*mmmMfimfcMx$->xiz&^xmwrmi&% 

tztZk&UWLXl^&tf (Wareing et a 1 . , ( 2 0 0 3 ) A m J P h y 
s i o ! Renal Physiol, WJlC&fftSm^fJilKs Ferguson 
et a i . , (2003) Kidney I n t , 6 4 : 1755-1764; Gu 
nshin et a i . , (1 997) Nature, 388: 482-488, W 
areing et a!., ( 2 0 0 0 ) J Physiol, 524. 2: 5 81- 
5 8 6 fccfcl/F erguson et a 1 . , (200 1 ) Am J Physiol 
Renal Physiol, 2 8 0: F 8 0 3 -F 8 1 4 ) , 

[0190] thS¥HtO)^vv>©f{!K *«FKl=ttfflL«:KKiBlKa, PKJSKMLT^ 

$>&%izmt>*<(vyj\,?-$imz\^Ltz, MMti&uwmx'imzhxmmtmx^ 
mw^^-mm^um^h^imLx. ^rt-pcr a wit, 

[0191] ^HWttft^fflt^fc't'x^^^P-yh^t/Tl*, P« ! FT?©SS?b'<;H?©A.^vv 



appears as a characteristic 
color visually detectable 
using light microscopy. 
Enzyme immunoassay (EIA) 
as in, fluorescently labeled 
antibodies are the primary 
antibody - a protein complex 
which is bound to protein 
hepcidin. After washing the 
unbound reagent, the 
remaining tertiary complex is 
exposed to the rays will be 
the next appropriate 
wavelength, the 
fluorescence was observed 
and noted the presence of 
the antigen. 

Immunofluorescence and 
EIA method has been very 
well established in the art, 
both for the present method 
is particularly preferred. 
However, radioactive 
isotopes, other reporter 
molecules can also be used, 
such as chemiluminescent 
or bioluminescent 
molecules. Skilled in the art 
how to vary the procedure in 
order to accommodate the 
need will be readily apparent 
to use. 



[ 0069 ] Alternatively, the 
sample under test is either 
human blood or spina! fluid 
containing protein hepcidin 
protein can be used in one 
site immunoassay, the 
sample to a solid substrate 
which is deposited in either 
covalently or noncovalentfy. 
High protein hepcidin protein 
antibody is brought into 
contact with non-labeled 
samples on a solid substrate 
binding. Antibodies - After a 
suitable incubation period is 
sufficient time to allow the 
formation of binary complex 
antigen, secondary antibody 
is added and labeled with a 
reporter molecule capable of 
inducing a detectable signal 
then antigen - antibody - the 
continuation of the 
incubation period to allow 
sufficient time for the 
formation of a ternary 
complex of labeled antibody. 
For one site immunoassay, 
secondary antibodies, the 
antibodies can be combined 
with general protein hepcidin 
antibody is specific for such 
proteins (ie, heterologous 
antibodies against 
immunoglobulins, anti- 
reporter molecule 
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specifically bound to - (IgG 
and IgM) antibodies) may 
be. 

[ 0070 ] hepcidin gene 
(mutated or normal) can be 
used for the assay of iron 
metabolism. This gene, 
together with any 
accompanying molecules, or 
without, the human or animal 
subjects, in primary cells or 
cell lines derived from 
healthy subjects, or other 
organisms (rodents, insects, 
bacteria, amphibians, etc.) 
from expressed in cells. Iron 
uptake by these cells is 
measured using radioactive 
isotopes, for example. In 
addition, you can also 
measure binding of iron to 
hepcidin gene product. Such 
experiments, iron uptake, 
binding, and by cells to help 
assess the role of hepcidin 
gene and hepcidin gene 
products in cells or in transit. 

[ 0071 ] In one embodiment 
of the present invention is a 
therapeutic treatment, 
diagnostic methods and kits 
by hepcidin, hepcidin 
overexpressing, for example, 
such as genetic engineering 
or to downregulate approach 
can be used. In certain 
therapeutic applications of 
genes, hepcidin, hepcidin 
gene mutations, protein 
hepcidin protein is desirable 
to down-regulate the 
function and / or protein 
expression or mutant protein 
hepcidin. For example, 
certain types of anemia, eg, 
iron (ie, thalassemia, 
hemolytic anemia, 
transfusion), and with less 
accumulation in the body, it 
is desirable protein hepcidin 
downregulation of hepcidin 
gene or protein normally 
expected. On the other 
hand, in a state that has 
accumulated in excess of 
iron in the body is preferably 
down-regulation of hepcidin 
gene mutations or protein- 
protein hepcidin. 

[ 0072 ] As described above, 
specific antibodies can be 
prepared in the normal or 
mutant protein-protein 
hepcidin. Such antibodies 
can be used therapeutically 
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in the diseases described 
herein. For example, if you 
bring an excess 
accumulation of iron in the 
body to upregulate hepcidin 
ventricular function is normal 
proteins associated with 
mutant proteins, which can 
be used to block the action 
of hepcidin gene mutations 
or normal. Similarly, the 
antibody can be used 
therapeutically to block the 
action of protein-protein 
hepcidin causes iron to 
accumulate in the body too 
small. 

f 0073 ] in a similar manner, 
hepcidin gene is either 
normal or mutant form, the 
use of antisense 
oligonucleotides directed 
against the gene or 
transcript can be 
downregulated through. 
Similar strategies can be 
used in connection with an 
antibody as discussed 
above. Particularly valuable 
for the introduction and use 
of discussion about the 
design of an antisense 
oligonucleotide, Uhlmann et 
a I which is incorporated by 
reference the disclosure. 
(1990), see Chemical 
Reviews 90:543-584. The 
antisense oligonucleotide of 
the present invention can be 
synthesized by chemical 
oligonucleotide synthesis 
methods known either. Such 
methods are generally. 
Winnacker Chirurg for 
example (1992), which is 
described in 63:145. 
Antisense oligonucleotides 
are most advantageously be 
prepared using any 
automated nucleic acid 
synthesis equipment 
commercially available. Type 
380B DNA synthesizer 
manufactured by Applied 
Biosystems is one such 
device, beta -use of the 
chemical nature of 
cyanoethyl phosphoramidite. 

[ 0074 ] complete nucleotide 
synthesis of DNA is 
complementary to a hepcidin 
gene is not known, also 
known mRNA transcript of 
the sequence cDNA. Thus, 
an antisense oligonucleotide 
capable of hybridizing with 
any part of such a transcript 
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may be prepared by 
oligonucleotide synthesis 
methods known in the art. In 
the practice of the invention 
can be utilized 
oligonucleotides of the 
length of one sequence is 
shorter than 12 bases have 
low specificity when 
hybridized to the target 
mRNA is destroyed more 
easily by enzymatic 
digestion, by enzymatic 
digestion and may be 
destabilized. Thus, preferred 
oligonucleotides have at 
least 1 2 nucleotides. Long 
sequences, sequences 
greater than about 40 
nucleotides, especially due 
to reduced uptake by target 
cells may be somewhat less 
effective in inhibiting 
translation. Thus, preferably 
12 to 40 nucleotides, more 
preferably 15 to 30 
nucleotides, most preferably 
oligomers of 1 8-26 
nucleotides. The most 
particularly preferred is an 
array of 18 to 24 
nucleotides. 

[ 0075 ] In yet another 
aspect of the invention, 
hepcidin, hepcidin, by 
treating the patient as well 
as for agonists or 
antagonists of hepcidin, 
described herein available 
for the treatment of disease. 
Iron uptake in cells, by 
varying the concentration of 
hepcidin can be regulated by 
inhibiting hepcidin binding to 
iron or transferrin receptor 
and / or. Accordingly, 
hepcidin, and hepcidin 
agonists or antagonists may 
be useful in treating 
disorders of the presence of 
iron metabolism. For 
example, such materials are 
hemochromatosis, 
neurodegenerative 
diseases, damaged ischemic 
tissue, including the trauma 
or ischemic stroke, heart 
disease, and tumors, skin 
cancer, especially of such 
other diseases described 
herein and may be useful in 
the treatment of the 
condition. 

[ 0076 ] The present 
invention, which 
encompasses a method of 
modulating iron metabolism 
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using a further hepcidin. In 
particular, the invention 
provides a method for 
treating a disorder of iron 
metabolism comprising 
state, modulating amount of 
hepcidin iron, hepcidin, or 
stimulants, including the step 
of administering a method 
for agonists or antagonists. 
State, including the failure of 
iron metabolism can be 
treated using the methods of 
the present invention, for 
example, hemochromatosis, 
neurodegenerative disease, 
tissue damage of ischemic 
including trauma or ischemic 
stroke, heart disease, and 
tumors, Other diseases 
included herein and in 
particular skin cancer. 
Agonist or antagonist of 
hepcidin substance, the 
substance of hepcidin and 
iron, and the effect of 
binding activity and 
transferrin receptor TfRI 
hepcidin or TfR2 or hepcidin 
expression of hepcidin in 
cells capable of expressing 
the substance or its can be 
identified by determining the 
effect of, and these cells, 
including cells that are 
produced by genetically 
modified to express a 
hepcidin on their surface. 

[ 0077 ] For this invention, in 
one aspect, and about how 
to identify an agonist or 
antagonist of hepcidin, 
which, under conditions of 
hepcidin can bind to the iron- 
hepcidin and the step of 
reacting and hepcidin and 
the iron is suspected agonist 
or antagonist, a step of 
measuring the amount of 
hepcidin bound to iron, 
compared with the amount 
determined for controlling 
the amount of hepcidin and 
the iron-bound including 
determining the effect of the 
material by. The present 
invention is a method of 
identifying an agonist or 
antagonist with respect to 
the hepcidin Furthermore, 
this method, hepcidin, and 
transferrin receptor and is 
suspected of hepcidin 
agonist or antagonist under 
conditions that hepcidin can 
bind to the transferrin 
receptor step of the reaction 
of the body, a step of 
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measuring the amount of 
hepcidin bound to the 
transferrin receptor, to 
determine the effects of the 
substance by comparing the 
amount determined for 
controlling the amount of 
hepcidin bound to transferrin 
receptor and a step. 

[ 0078 ] The present 
invention further has 
information on how to 
identify an agonist or 
antagonist of hepcidin, this 
method, a substance 
suspected of hepcidin 
agonist or antagonist of 
hepcidin step of the reaction 
of the cells that produce a 
step of measuring the 
amount of hepcidin was 
expressed by a cell, 
comprising the steps of 
determining the effects of 
the substance by comparing 
the amount determined for 
controlling the expression 
level of hepcidin. The 
invention further has 
information on how to 
identify agonist or antagonist 
of hepcidin-mediated iron 
uptake, this method is an 
agonist of hepcidin or 
hepcidin to cells expressing 
on its surface in the absence 
of the presence of iron and 
transferrin and incubating 
the substance suspected to 
be an antagonist, a step of 
measuring the amount of 
iron uptake into cells, cells 
from the control incubation in 
the absence of the 
substance and the amount 
of iron uptake and 
intracellular and a step of 
identifying agonists or 
antagonists of hepcidin- 
mediated iron uptake by 
comparing the iron uptake. 

[ 0079 ] In some 
embodiments of the 
invention, the primary iron 
overload disease or 
syndrome, such as 
hemochromatosis, caused 
by secondary causes, such 
as eg blood transfusion or 
repeat peptide hepcidin is 
provided for use in treating 
patients with symptoms of 
other conditions of iron 
overload. Peptide hepcidin 
may be a fragment of some 
length hepcidin or hepcidin. 
Preferably, a hepcidin 
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peptide comprises amino 
acid residues 47-28 or 80-70 
of hepcidin. Genomic and 
cDNA sequences and 
predicted amino acid 
sequence of hepcidin, which 
is incorporated by reference 
in their entirety by this 
(Krause et al., (2000) FEBS 
Lett.480,147-150; Pigeon et 
al., (2001) 

J.Biol.Chem.276,781 1 -781 9) 
was provided. Protein 
fragments that can lay 
hepcidin protein, beta, for 
example in the shape of the 
complex may be 
administered-2-microglobulin 
with the. In some 
embodiments, hepcidin 
protein quality is greater 
than about 20 amino acids 
are administered in the beta 
-2-microglobulin and 
complex. 

[ 0080 ] In some 
embodiments of the present 
invention, there is provided a 
transferrin receptor agonist 
or antagonist of hepcidin 
protein or proteins. Hepcidin 
agonist polypeptide, 
transferrin receptor 
antagonists and / or are 
useful in the treatment of 
iron overload disease or 
syndrome may, for example 
primary or secondary, 
hepcidin antagonists of other 
polypeptides, or agonists of 
the transferrin receptor 
useful in the treatment of 
conditions such as iron- 
deficiency anemia, for 
example. In another 
embodiment, is provided / 
mutant protein peptide 
hepcidin protein that acts as 
an antagonist of wild-type 
protein-protein hepcidin 
Agonists or antagonists, 
transferrin receptor, the 
central part of the hepcidin 
protein or proteins (amino 
acids 20 and 50) or C- 
terminal region (amino acids 
65 to 84) may be an 
antibody directed against. In 
some embodiments of the 
invention, hepcidin 
polypeptides can act as a 
transferrin receptor 
antagonists. In yet another 
embodiment of the present 
invention, the 
peptidomimetic can be 
designed as a transferrin 
receptor antagonists or 
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agonists and / or protein- 
protein hepcidin using 
techniques well known in the 
art. 

[ 0081 ] ligand for the 
transferrin receptor, the 
antagonist, even even 
agonist, using the 
techniques described herein 
for the ability to bind to the 
transferrin receptor and can 
be screened. In addition, 
competition for binding to the 
transferrin receptor hepcidin 
can be performed using 
techniques well known in the 
art. Ligand, or, more 
generally, binding partners 
for a hepcidin protein quality, 
using the techniques 
described herein, for 
example, beta polypeptide of 
hepcidin-2-complexed ability 
to inhibit microglobulin can 
be screened for. 

1 0082 ] In some 
embodiments of the 
invention, agonists or 
antagonists of transferrin, as 
well as, iron is transported 
into the cells such as 
lymphocytes or hepatocytes 
of patients be used to 
increase or decrease the 
volume. For example, drug 
therapies, the effectiveness 
of an agonist or antagonist 
can be identified in 
screening programs to be 
monitored in vitro cell lines 
that regulatory. Host cell 
expressing a / peptide 
hepcidin protein mutant 
proteins in various fit for use 
as a primary screening 
system. Candidates, by 
measuring the hepcidin 
gene and cell functions that 
depend on the incubation of 
these cells can be evaluated 
by measuring the protein 
folding or processing, or 
proper hepcidin protein. 
Such assays, receptor-like 
activity, such as studies of 
gene function is determined 
by further hepcidin, iron 
transport and metabolism, it 
also requires a step of 
measuring the biological 
function of gene transcription 
or other upstream or 
downstream there. 

[ 0083 ] Alternatively, you 
can also use cell-free 
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system. Purified protein 
hepcidin protein can be 
reconstituted in artificial 
membranes or vesicles and 
drugs are screened in cell- 
free system. Such systems 
are often more conveniently, 
in essence a more 
manageable and automated 
screening for high- 
throughput type. 

[ 0084 ] criteria for 
determining the purity of the 
protein hepcidin protein, 
contains a standard 
reference for the field of 
protein science. These 
include law-terminal amino 
acid determines N, two- 
dimensional polyacrylamide 
gel electrophoresis and one- 
dimensional, and that 
includes silver staining. 
Studies on the determination 
of the purified protein 
secondary and tertiary 
structure to be useful in drug 
design, useful for use in in 
vitro studies on the 
molecular and biological 
functions. 

[ 0085 ] In some 
embodiments of the 
invention, for modulating the 
activity of hepcidin protein 
hepcidin gene and protein 
functions from protein 
interactions are known 
hepcidin protein structure 
knowledge and drugs can be 
designed. Therefore, the 
examination-ray 
crystallography X, computer- 
aided molecular modeling 
(CAMM), quantitative or 
qualitative structure - activity 
relationship (QSAR), by 
using rational drug design 
and similar engineering is 
more focused on drug 
discovery efforts can be 
combined. Rational design, 
which allows the prediction 
of protein structure can be 
modified or synthetic 
hepcidin protein activity and 
the activity of protein -protein 
interactions and protein 
hepcidin. Such structures 
can be synthesized 
chemically, can be 
expressed in a tissue or 
biological. This approach, 
Capsey et al., Genetically 
Engineered Human 
Therapeutic Drugs, Stockton 
Press, New York (1988) are 
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considered in. Furthermore, 
the combinatorial library 
design and synthesis, which 
can be used in screening 
programs. 

[ 0086 ] according to the 
invention for administering a 
therapeutic agent or derived 
therefrom, improved 
transportation, delivery, 
suitable carriers to provide 
such immunity, the vehicle 
agents can incorporate other 
materials in preparation and 
will be appreciated. 

[ 0087 ] in the formulary 
known to all pharmaceutical 
professionals can find a very 
large number of 
preparations. Remington's 
Pharmaceutical Sciences, 
(15th Edition, Mack 
Publishing Company, 
Easton, Pa. (1975)), Blaug in 
it, particularly Chapter 87 by 
Seymour. In these 
preparations, for example, 
powders, pastes, ointments, 
jellies, waxes, oils, fats, base 
absorbent anhydrous 
emulsion water in oil or oil-in 
water, carbon wax emulsion 
(polyethylene glycol of 
molecular weight variety) 
semi-solid gel, which 
contains a mixture of liquid 
and semi-containing 
carbowax. 

[ 0088 ] The above 
formulation is not inactivated 
by the formulation of the 
active substance in the 
preparation, the conditions 
that are physiologically 
compatible and its 
preparation, may be 
appropriate in treatments 
and therapies of the 
invention. 

[ 0089 ] The present 
invention, the embodiments 
described herein are not 
limited and can be changed 
or modified without departing 
from the scope of the 
invention. 

[ 0090 ] Human liver 
samples used in this study 
the expression of hepcidin in 
human liver tissue and 
tissue specimens (n ??= 7), 
the partial liver in adult 
subjects with liver 
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metastases obtained after 
resection. Healthy tissue, 
either fixed in 4 percent 
paraformaldehyde for 
immunohistochemistry, RT 
or-PCR, frozen in liquid 
nitrogen for Western blot 
and immunofluorescence 
analysis. 

[ 0091 ] guinea pigs (n = 7) 
and mice (n = 5) were 
anesthetized, and were 
subsequently sacrificed by 
cervical dislocation. Liver 
tissue samples were excised 
from the heart and skeletal 
muscle, or frozen in liquid 
nitrogen for Western blot 
analysis or fixed in 
paraformaldehyde. 

[ 0092 ] Peptide synthesis, 
immunization protocol, and 
antibody arrays 
Purohepushijin published 
(Krause et al., (2000) FEBS 
Lett.480,147-150; Pigeon et 
al.. (2001) 

J.Biol.Chem.276,781 1 -781 9) 
from the hepcidin peptide - 
(28-47) and hepcidin - (70- 
84) a, Fmoc standard 
protocol (Cetinetal., (1994), 
Proc. Natl. Acad.Sci. USA 
91,2935-2939) was 
synthesized using a C- 
terminal amide. These 
peptides of m- 
maleimidobenzoyl-N-is 
bound to the blue guy 
hemocyanin using the 
hydroxysuccinimide ester, 
SPF rabbits and two 
(Charles River Iffa Credo) 
peptide conjugates each (by 
Eurogentec, Seraing, 
Belgium country) were 
immunized by. In this study, 
after testing the titer by 
ELISA, hepcidin - (70-84) 
directed against the [EG (1)- 
HepC] and hepcidin each - 
(28-47) EG directed against 
(1)-EG and HepN (2)-usmg 
three antisera of HepN (1 
figure). (Hepcidin 28-47: 
PQQ TGQ LAE LQP QDR 
AGA RA (3 SEQ), hepcidin 
70-84: CGC CHR SKC GMC 
CKT (4 SEQ)). Peptide 
epitopes used to generate 
the antiserum did not show 
any homology to the protein 
was also reported to have 
been confirmed so far by 
searching BLAST P2. 
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[ 0093 ] or mouse Tf R2 ('s 
BioTrend, Cologne, 
Germany) BT TFR21S 
antibody against-the-human 
TfR2 example shows 68 
percent sequence homology 
to the corresponding region 
of a mouse TfR2 a and beta 
isoforms were spliced ??into 
the-a (Tf R2) were produced 
against the N -terminal 
cytoplasmic mouse. For 
example, Fleming et al., 
(2000) Proc. Natl. Acad. Sci. 
USA 97,2214-2219) see. 
This antibody generated in 
rabbits, affinity purified. 

[ 0094 ] expression analysis 
in human liver RNA isolation 
was performed using the 
Qiagen RNAeasy kit, 
including the digestion DNA. 
Reverse transcription (RT)- 
PCR analysis, as described 
previously (Kulaksiz et al., 
(2002) 

Proc.Natl.Acad.Sci.USA 
99,6796-6801; Kulaksiz et 
al., (2002) Am. 
J.Pathol. 161, 655-664),5- 
Hitohepushijin following 
primers and specifications 
are presented in orientation 
3'(NM0211175 database 
GenBank accession 
number), corresponding to 
the 5'147-165 and 338-316 
nucleotide position- CTG 
CAA CCC CAG GAC 
AGAG-3 '(5 SEQ), and 5, 
GGA ATA AAT AAG GAA 
GGG AGG GG-3' (6 SEQ) 
were conducted using the. 
Human TfR2 and 2694-2675 
corresponding to nucleotide 
positions 2496-251 5 (# 
AF067864), 5'-GAT TCA 
GGG TCA GGG AGG TG-3 
'(7 SEQ) and 5'-(GAA GGG 
GCT GTG ATT GAA GG- 3 
'(SEQ ID NO 8). 94 ?, after 
initial denaturation for 4 
minutes; The reaction 
mixture was Saseta under 
heating program for the next 
35 cycles. 30 seconds at 
94 ?, 30 seconds at 60 ?, 
72 ? and for 30 seconds; this 
program continued after the 
chain extension step at 72 ? 
for 5 minutes at the end. 
amplified product, / 2mM 
EDTA 89mM Tris/89mM 
boric acid, ethidium bromide 
stained 1 .8 percent (pH 8.3) 
were run on agarose gels, 
significant levels of 
amplification of genomic 
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DNA was excluded by 
appropriate controls. 

[ 0095 ] German Collection 
of Microorganisms and Cell 
Culture Human hepatoma 
HepG2 cells were analyzed 
in cells expressing HEPG2 
(Braunschweig, Germany) 
was obtained from, 10 
percent (v/v) FBS heat 
inactivated, penicillin (/ mL 
per 100), and streptomycin 
(100mg/mL) RPM1 1640 
medium supplemented with 
(by Gibco, Karlsruhe, 
Germany) 5 percent CO 2 ;n 
in were grown at 37 ? in. 
Cells, RT primer using the 
above-analyzed by the PGR. 
Were grown on glass slides 
were fixed in methanol over 
4 minutes HepG2 cells for 
immunofluorescence 
microscopy assays, 0.5 
percent Triton X in PBS- 
treatedand100for 
transmission. Hepcidin 
(1:2000) andTfR2 antibody 
(1 : 1000) over a 60-minute 
incubation, Cy-3-and 
subsequent-conjugated anti- 
rabbit antibody (by Dianova, 
Hamburg, Germany) after 
incubation together with 
appropriate filters 
immunostaining was 
investigated under a 
microscope using Olympus 
AX70. 



[ 0096 ] Serum hepcidin 
extracted larger as the origin 
of hepcidin and TFR2 
HEPG2 tissues and cells, 
the present Applicants have 
collected sera from patients 
with chronic renal failure. To 
extract the hepcidin, serum 
samples diluted 1:1 20mL 
using 0.01 N HCI, was 
adjusted to pH 3.0 using 
concentrated HCI. 0.5M 
acetic acid mixed in frozen 
tissue and HepG2 cells, 
(Cetinetal. (1994) Proc Natl 
AcadSci USA 91,2935- 
2939; Cetin etal. (1995) 
Proc Natl Acad Sci USA 
92,5925 - 5929) and boiled 
for eight minutes as listed. 
Ultra-Turrax homogenizer 
(Janke and Kunkel, 
Hohenstaufen, Germany) 
was homogenized using a 
sample was centrifuged at 
20,000 x g over 20 minutes 
at 4 ?, filtered through a 0 45 
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micro m pore diameter of the 
supernatant and filtered. In 
order to concentrate the 
protein, the serum samples, 
whole tissue extract 
octadecadienoic cells and 
silyl (C18) Sep-Pak cartridge 
(by Waters, MA) was applied 
to. The column was washed 
with 0.01 M HCI, 30 percent 
(v / v) 2 for - propanol / 30 
percent (v / v) eluted with 
methanol/ 0.01 M HCI in 
(Cetin et al. (1994) Proc Natl 
AcadSci USA 91,2935- 
2939). Freeze-dried protein 
fractions were stored at - 
80 ? until use. For analysis 
of TfR2, tissues and cells 
arelOOmM NaCI, 50mM 
Tris-HCI (pH 7.4), 10 percent 
glycerol, 1 percent Triton X- 
100, leupeptin for 2mg/mL, 
pepstatin of 2mg/mL, and 
ImMofTris containing 
phenylmethylsulfonyl 
fluoride-HCI will be 
homogenized in buffer and 
centrifuged at 100,000 g for 
30 min and at 4 ?. 



[ 0097 ] Western blot 
analysis for immunoblot 
analysis, protein extracts 
was 4 percent (w / v) SDS 
(by Merck, Darmstadt, 
Germany), 50mM Tris-HCI 
(pH 8.15), 1mM EDTA, 
3.24mM dithiothreitol (by 
Roth, Karlsruhe, Germany), 
12.5 percent ??(w/v) 
glycerol (by Merck), 0.002 
percent, and bromophenol 
blue (Merck) incubated at 
94 ? for 7 minutes in a 
sample buffer containing. To 
detect hepcidin, 1 6.5 percent 
Tricine-SDS-polyacrylamide 
gel protocols published 
(Cetin et al., (1994), 
Proc.Natl.Acad.Sci.USA 
91,2935-2939; Kulaksiz et 
al., (2002) 

Proc.Natl.Acad.Sci.USA 
99,6796-6801; Kulaksiz et 
al.. (2002) Am.J.Pathol.161, 
655 - 664; Cetin et al., 
(1995) Proc. 

Natl. Acad.Sci. USA 92,5925- 
5929) was used by. TfR2 
immunoblotting was, 8 
percent SDS-polyacrylamide 
was carried out using the 
gel. After electrophoresis, 
the base layer and a 
hydrophobic polyvinylidene 
fluoride by semi-dry blotting 
(by Pall, Portsmouth, UK) 
were transferred onto 
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proteins. These membranes 
were incubated overnight 
with hepcidin or TfR2 
antibodies at dilutions as 
described above. 1 0mM 
Tris-HCI (pH 8.0), 150mM 
NaCI, Tris and containing 
0.05 percent Tween 20- 
washed in buffered saline, 
and 5-nitro blue tetrazolium 
as chromogens - bromo -4 - 
chloro-3 - indolyl phosphate 
(Sigma) and alkaline 
phosphatase-conjugated 
goat anti-rabbit antibody 
using (1 : 50,000 dilution; by 
Sigma) to visualize the 
immunoreactive protein after 
incubation with each 
imposed. Immunoreactivity 
on Western blot, which 
specifically blocked after 
preincubation of the 
antibody and the 
corresponding peptide 
immunogens. Cross- 
reactivity of antibodies and 
goat anti-rabbit 2 was 
eliminated by appropriate 
controls (Cetin et al. (1994) 
Proc Natl Acad Sci USA 
91,2935-2939; Kulaksiz et 
al. (2002) Proc Natl Acad Sci 
USA 99,6796-6801; Kulaksiz 
et al. (2002) Am J Pathol 
161,655-664; Cetin etal. 
(1995) Proc Natl Acad Sci 
USA 92,5925 - 5929). 

[ 0098 ] was fixed at 4 ? for 
18 hours in 4 percent 
paraformaldehyde for tissue 
immunohistochemistry and 
immunofluorescence. After 
dehydration in ethanol in a 
stepwise dilution, specimens 
were embedded in paraffin. 
Paraffin sections (5 micro m) 
to hepcidin (EG antibody (I)- 
HepN, EG (2)-HepN, EG, 
and (l)-HepC, 1:2000 dilution 
each) TfR2 or (BT antibody- 
TFR21-S. Dilutions 1:1000) 
for, as previously described 
avidin - biotin - peroxidase 
complex (ABC) method and 
the order of incubation 
(Kulaksiz et al., (2002) 
Proc.Natl.Acad.Sci.USA 
99,6796 - 6801; Kulaksiz et 
al., (2002) 

Am.J.Pathol.1 61 ,655-664) 
by immunostaining. These 
sections were incubated for 
24 hours at 4? with the 
respective antibody, 
biotinylated anti-rabbit IgG 
and then 1 :200 dilution (by 
Jackson Immunoresearch, 
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West Grove, Pennsylvania, 
USA) and incubated for 30 
minutes along. These 
sections were formed prior 
to biotin diluted in PBS and 
then - peroxidase / 
streptavidin (by Jackson 
Immunoresearch) for 30 min 
with the complexes (final 
concentrations: biotin - 
peroxidase, 0.7 micro g/mL; 
streptavidin, 5 micro g/mL). 
Antigen - antibody binding 
site, 0.05M Tris-HCI (pH 
7.6)-diaminobenzidine / 
0.002 percent H 2in07mMHCI 
O 2 in The sections were 
visualized by incubation 
with. 

[ 0099 ] For 
immunofluorescence 
microscopy, tissue sections 
from human liver (2-4 
micro m) is a cryo- 
microtome (FrigoCut 2800E; 
by Leica, Nussloch, 
Germany) prepared using 
The air-dried over two hours, 
and cold acetone (-20 ?) ?? 
were fixed for 10 minutes 
over. Double 
immunofluorescence 
labeling, the specific 
hepcidin antibodies (1:1000 
dilution) P tubule- 
glycoprotein and the 1 :30 
dilution (by Centocor, 
Malvern, Pa.)C219 
monoclonal antibodies 
produced against (id.) was 
performed as previously 
described using (Rost et al., 
(1999) Hepatology 29,814- 
821 ). After incubation with 
each antiserum, mouse and 
rabbit IgG (by Dianova, 
Hamburg, Germany) Cy2 
for-(1:200)Cy3-and (1:600) 
staining was performed by 
incubation with labeled 
antibody. Photomicrographs, 
digital cameras (color view 
1 2, by soft imaging system 
SIS, Muenster, Germany) 
and Analysis software 
(company SIS, Munster, 
Germany) were taken using 
Olympus AX70 microscope 
equipped with. 

[0100]-dependent 
nonspecific control method 
specificity, (Cetin et al., 
(1994), 

Proc.Natl.Acad.Sci.USA 
91,2935-2939; Cetin et al., 
(1995) 
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Proc.Natt.Acad.Sci.USA 
92,5925-5929) was 
eliminated by the control run, 
as listed. Antibody specificity 
was tested by prior 
adsorption of homologous 
and heterologous antibody 
and the antigen peptide 
(antiserum 6.25 - 100 micro 
g/mL) (Kulaksiz et al., (2002) 
Proc.Natl.Acad.Sci.USA 
99,6796-6801 ; Kulaksiz et 
al., (2002) 

Am.J.Pathol. 161 ,655-664). 
Before adsorption with 
cognate antigen and 
antibody at concentrations 
as low as 6.25 micro g/mL is 
completely blocked 
immunostaining in liver 
tissue and cells, and before 
adsorption of the foreign 
antigen and antibody 
concentrations of up to 1 00 
micro g/mL did not affect 
immunostaining. 

[ 0101 ] Hepcidin ELISA 
competitive binding assay is 
a serum sample, and 26 
healthy individuals (n = 13 
females, 13 males, age 26- 
64 years, mean 43 years), 
and phlebotomy patients (15 
cases) and those not 
receiving (eg 20) comprising 
35 patients homozygous for 
the mutation C282Y HH 
zygosity in HFE including 
(for example, 14 women, 21 
men, age 23-82 years, mean 
54 years), 59 cases of renal 
failure patients undergoing 
hemodialysis and long-term 
(33 cases female, age 26 
male, age 26-96 years, 
mean 57 years) were 
obtained from. During 
sample collection, the 
attention paid to patients to 
prevent infection. Group of 
19 patients with renal 
insufficiency, renal anemia 
had a hemoglobin and a 
maximum 11g/dl. All patients 
with chronic renal failure 
disease, recombinant human 
erythropoietin 3,000 IE 
(EPO) were treated using 
two to three times a week. 
1 0mL blood samples were 
collected in ice-cold serum 
tubes for 10 minutes at 4 ?, 
centrifuged at 2,500 x g. 
Measurement, 40mM Tris- 
HCI (pH 7.3), Tris-buffered 
saline solution containing 
100mM NaCI (TBS) EG 
rabbit anti-hepcidin antibody 
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diluted 1 :4000 in 2 -coated 
HepN (200 micro L / well) 
were performed twice using 
a 96-well microtiter plates. 
Various amounts of synthetic 
peptides (0,20,100,500, 
1 ,000 ng / mL) and 50 micro 
L and samples containing 
human serum reference 
material or terminally 
biotinylated hepcidin N - (28- 
47) (Peptide by Specialty 
Laboratories, Heidelberg, 
Germany) was added to 
each well and 150 micro L 
(2ng / well) and incubated 
for 1 hour at room 
temperature. TBST (TBS 
including 0.05 percent 
Tween 20) was washed, 
using a biotinylated antigen - 
antibody complexes, the 
substrate 

tetramethylbenzidine (by 
DRG Instruments, Marburg, 
Germany) using streptavidin 
- peroxidase enzyme (by 
Dako, Hamburg, Germany) 
was detected by. Color 
reaction is1M H 2 S0 4 is 
stopped, using the 
absorbance read at a 
wavelength 450/630nm 
solution. 

[0102] EXCEL spreadsheet 
by typing in the value of 
hepcidin was measured in 
four groups in question were 
evaluated using SAS WIN 
Version 8.2. Measurements, 
the following summary 
statistics for each diagnostic 
group: The number of 
observations, arithmetic 
mean, standard deviation, 
minimum, median, and 
summarized by the 
maximum. Possible 
differences between groups 
were analyzed using a 
pairwise test Wilcoxon U. 5 
percent significance level 
(0.05) is selected. 
Purohepushijin and iron, 
ferritin or transferrin 
correlates with the rank 
correlation was analyzed by 
Spearman. 

[0103] RT TFR2 expression 
of hepcidin in cells, and liver 
and HEPG2-PCR analysis, 
demonstrated that hepcidin 
is expressed in human liver 
(Gehrke et al. (2003) Blood 
MS #2002-11- 
3610.R2).,192-HepG2 cells 
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is similar to the predicted 
PGR product bp (control) 
were detected in these has 
been already demonstrated 
to express hepcidin (Pigeon 
Cet al. (2001) J Biol Chem 
276,7811-7819; Gehrke et 
al. (2003) (2A figure). In 
addition, RT-PCR analysis 
was clearly understood to be 
expressed in human liver 
and HepG2 cell TfR2 (data 
not shown). 

[0104] Western blot 
analysis, total hepcidin 
antibodies [EG (l)-HepN, EG 
(2)-HepN, EG, and(1)- 
HepC] is a human and a 
match identified a band of - 
1 0kDa immunoreactivity in 
guinea pig liver extracts. 
Liver peptide is moved along 
with the band recognized by 
the antibody immunoreactive 
hepcidin in cell 
homogenates HepG2 (2B ~ 
D figure). All antibodies 
identified a - 20kDa 
immunoreactive protein in all 
lanes were loaded with cell 
extracts of human and 
guinea pig liver extracts or 
HepG2 further. Skeletal 
muscle extracts (control) of 
Western blot analysis 
showed bands of 
immunoreactive bands of 
20kDa10kDa (2B - D 
figure). BT antibody Western 
blot analysis of TfR2-TFR21 - 
S, was expected in extracts 
of mouse liver (Fleming et 
al., (2000) 

Proc.Natl.Acad.Sci.USA 
97,2214-2219)- 105kDa 
protein gave rise to staining. 
In extracts of human liver 
and HepG2 cells were 
recognized by the same 
antibody immunoreactive 
protein in the extent of - 
105kDa immunoreactive 
TfR2 and ~ 95kDa (data not 
shown). Heart (control 
tissue) in the 
immunoreactivity was not 
detected. 



[0105] by using the 
epitope -specific anti- 
hepcidin antibody 
immunofluorescence in cells 
HEPG2, was examined by 
immunofluorescence 
analysis of peptide hepcidin 
expression in cells HepG2. 
All antibodies similarly 
identified the hepcidin in 
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HepG2 cells gave rise to a 
strong immunoreactivity 
(Figure 3). Match the cellular 
localization of hepcidin, the 
TfR2 antibody detected TfR2 
is in the same cells (data not 
shown). 

[0106] 

immunohistochemical tests 
using antibodies specific for 
various regions and 
subcellular localization and 
cellular localization of 
hepcidin consistent TFR2, 
human liver liver hepcidin 
localized to the cells (Figure 
4). Kupffer cells, endothelial 
cells, bile duct, and vascular 
systems hepcidin 
immunoreactivity was 
completely lacking. The 
same antibody, 
immunoreactivity was 
detected in liver hepcidin 
strength guinea pig (Fig. 4). 
Hepatic lobules were 
heterogeneous with respect 
to hepcidin 

immunoreactivity. In the liver 
lobule, hepcidin 
immunoreactive cells are 
located in a predominantly 
periportal, the frequency of 
hepcidin-positive cells 
continuously decreased 
towards the central vein from 
the portal triad (Figure 5). 
Also notably, between 
hepcidin positive cells there 
were clear differences 
between the cells. The vast 
majority of hepatocytes were 
positive for hepcidin 
strength, other liver cells 
showed only faint staining 
only, was completely non- 
reactive or to hepcidin 
(Figure 5). Intracellular level, 
hepcidin immunoreactivity by 
immunohistochemistry in 
liver basolateral (sinusoidal 
=) was restricted to 
membrane domains. Each 
cell in the apical membrane 
domain immunoreactivity 
was found (Figure 2). 
Similarly, 

immunofluorescence 
analysis demonstrated a 
strong immunoreactivity for 
hepcidin at the basolateral 
membrane domain; P-apical 
tubules as revealed by 
double staining using 
antibodies produced against 
the glycoprotein C219 
immunoreactivity was 
observed from the 
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membrane domain (Rost et 
al. (1999) Hepatology 
29,814-821) (data not 
shown). 

[0107] corresponds to the 
localization of hepcidin, BT- 
TFR21 -S protein-specific 
antibodies were detected 
Tf R2 in human and mouse 
liver. At the cellular level, 
TfR2 has been found in the 
basolateral membrane of 
hepatocytes, which revealed 
a clear difference between 
cells on the strength of 
immunoreactivity (data not 
shown). Heterogeneity is 
also observed in the liver 
lobule, immunoreactivity 
increased towards the 
central vein portal triad. 

[ 0108 ] EG N-terminal 
hepcidin antibody specific for 
the detection of hepcidin 
propeptide in human plasma 
(2)-using HepN, 
Purohepushijin sensitivity 
ELISA provided stability and 
reproducibility Assay (by 
DRG Instruments, Marburg, 
Germany) was developed. 
As is apparent from Figure 
6, ELISA showed the highest 
resolution in the range 
between 4 and 400ng/mL 
concentration is determined 
in human serum 
Purohepushijin. As 
specificity control, incubation 
in ELISA was performed 
using a heterologous 
peptide. When using 
different peptides, cross- 
reactivity was observed. 

[ 0109 ) Purohepushijin 
presence of blood was 
confirmed by Western blot 
analysis. All hepcidin 
antibodies identified a single 
hepcidin immunoreactive 
band of ~ 10kDa molecular 
weight was moved along 
exactly with the 
immunoreactive hepcidin in 
liver tissues and HepG2 cell 
extracts in human serum 
extracts (Fig. 2, B - D). 

[01 10] sensitivity of the 
ELISA assay was 
characteristic 3.95ng/mL 
The lowest standard material 
(20ng/mL) and showed no 
overlap. Serial dilutions of 
human pro-hepcidin was 
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dissolved material was run in 
parallel with the zero 
standard curve of ELISA in 
Purohepushijin recoveries in 
the range of 90.6 to 1 1 1 .6 
percent. The recovery was 
expressed as a percentage 
of the observed 
concentration was 1 05.7 
percent from 91 .8 percent 
forecast. Good accuracy 
was demonstrated in three 
concentrations were tested 
across a range of 
Purohepushijin assay (CV 
total <10 percent). 

[0111 ] hereditary 
hemochromatosis, hepcidin 
ELISA using a highly 
sensitive pro-hepcidin levels 
in patients with chronic renal 
failure and renal anemia, 
51 .6 - 153.4ng / mL (serum) 
(plus or minus SE mean 
values; 106.2 plus or minus 
32.1 ng/mL) was detected in 
26 patients in the control 
group of healthy volunteers 
within the Purohepushijin 
(Fig. 7, Table 1). In HH 
patients, the concentration of 
153.9ng/mL Purohepushijin 
is from 12.1 (serum) (plus or 
minus SE mean values; 70.2 
plus or minus 38.1 ng/mL), 
respectively. These 
concentrations were 
significantly lower compared 
with the concentration of 
control subjects (P <0.05) (7 
figure, Table 1 ). 
Purohepushijin 
concentration in the serum 
of patients suffering from 
CRI is471.3ng/mL 31.1 
(plus or minus SE mean 
values; 1481 plus or minus 
88.0ng/mL) to vary, control 
subjects (P <0.01)andHH 
(P <0.001 ) was significantly 
increased compared with 
concentration in. This is in 
contrast, pro-hepcidin levels 
in hemodialysis patients 
having RA (115.0 plus or 
minus 53.1 ng/mL; range, 
20.5 - 252.4ng/mL) (P = 
0.05) is was significantly 
reduced compared with 
patients with CRI (7 figure, 
Table 1). 

[0112 ] Purohepushijin and 
iron, ferritin or transferrin 
saturation between samples 
from the present applicant 
(HH, CRI, and serum from 
RA) has found significant 
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correlation in did not (Fig. 8). 
Difference test showed no 
significance from zero. 

[0113] 

[0114] RT using specific 
primer-PCR analysis study, 
hepcidin is, clearly 
differentiated hepatocellular 
carcinoma cells shows a 
normal liver cell physiology 
in many aspects HepG2 
cells that the system 
(control) proved to be highly 
expressed in (Aden et al. 
(1979) Nature 282,615-616). 
Using the appropriate primer 
specifications and 
combinations used in the 
successful conclusion in the 
cells HepG2, RT-PCR 
testing has confirmed the 
expression of hepcidin in 
human liver. Antibodies to 
different kinds of three 
epitopes variety of precursor 
molecule hepcidin (Figure 
1), by Western blot analysis, 
not only in cells HepG2, 
even in extracts of liver and 
guinea pigs who are the two 
species, immunoreactive 
peptides were identified in - 
10kDa. Apparent molecular 
weight of this 
immunoreactive peptide, 
which were estimated 
according to the predicted 
molecular weight for the 
hepcidin prohormone from 
the sequence cDNA (Pigeon 
Cetal. (2001) J Biol Chem 
276,7811-7819) (1 figure.) 
Interestingly, a second 
immunoreactive band of - 
20kDa, which was detected 
by full-hepcidin antibodies in 
extracts of human and 
guinea pig liver cells and 
HepG2, in the organization 
lacked control. This 
immunoreactive protein, 
hepcidin could reflect the 
type of dimer. In fact, 
previous studies, for 
hepcidin -25 formation of 
multimers that may be 
characteristics and 
aggregation for hepcidin -20 
has been described has not 
been described (Hunter et 
al. (2002) J Biol Chem 
277,37597 -37 603). 

[0115] 

Immunocytochemical studies 
using antibodies specific for 
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hepcidin and region-specific 
molecular domains, as has 
already been demonstrated 
by molecular biology 
techniques, in these cells 
revealed the strong 
immunoreactivity in HepG2 
cells showing the expression 
of hepcidin (Gehrke et al. 
(2003) Blood MS # 2002-11- 
3610.R2). 

Immunohistochemical and 
immunofluorescence using 
these different hepcidin 
antibodies, in human and 
guinea pig liver, to be 
located specifically in liver 
cells, located mainly around 
the portal triad is particularly 
hepcidin indicated. Specific 
antibody staining was 
consistent with the various 
regions not only in HepG2 
cells in human and guinea 
pig liver, which points out 
that the origin of hepatocytes 
hepcidin. Hepcidin 
immunoreactivity decreased 
from the central vein towards 
the periportal zone. Band in 
this portal lobules, because 
they have access to the 
portal vein first pass to 
transport iron rich blood from 
the gut periportal 
hepatocytes, may have 
functional significance. Also 
notably, between hepcidin 
positive cells with respect to 
the density of hepcidin 
immunoreactivity that may 
reflect the differences 
between the expression or 
secretion of hepcidin in cells 
there were clear differences 
between the cells. 

[0116) at the intracellular 
level, hepcidin was 
concentrated in the 
basolateral membrane 
domain of hepatocytes. 
Apical membrane domain, 
the immunoreactivity was 
found. The distribution 
pattern of discrete levels of 
hepcidin in cells can be 
directed to infer that the 
basolateral release of 
hepcidin into the liver 
sinusoidal vessel. This 
directional secretory 
pathway of hepcidin 
prohormone detected in 
human serum (Fig. 1) was 
demonstrated by adding 
some (see below). As a 
result, these findings have 
provided further evidence 
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that iron can regulate 
metabolism through the 
secretion of endocrine 
Purohepushijin law. 

[0117] to analyze the 
expression and cellular 
distribution of each target 
membrane domain and 
TfR2, RT at the cellular 
level-PCR, was performed 
Western blot and 
immunohistochemical 
studies. As demonstrated in 
previous studies, RT-PCR 
analysis revealed the liver to 
be highly expressed in 
human TfR2. (Fleming et a!., 
(2000) 

Proc.Natl.Acadi.Sci.USA 
97,2214-2219). The 
presence of this protein, BT 
specific for human and 
mouse TfR2-TFR21-test was 
confirmed by Western blot 
using antibodies S. 
Immunoreactive protein of - 
1 05kDa was detected in 
mouse liver extracts. The 
molecular weight of 95kDa 
immunoreactive TfR2 was 
expected (Fleming et a!., 
(2000) 

Proc.Natl.Acadi.Sci.USA 
97,2214-2219) slightly larger 
than, as previously 
described (Kawabata et al., 
(2000) 

J.Biol.Chem.275,16618- 
16625) may represent some 
posttranslational 
modifications. But under the 
same conditions, TfR2- 
antibody in extracts of 
human liver protein and 
predicted molecular weight 
95kDa 105kDa protein was 
identified comprising a lower 
affinity. Discrepancy 
between human and mouse 
liver immunoblot is 
considered to be due to 
differences between 
species. 

[0118] 

Immunohistochemical 
examination was understood 
to be localized in liver 
hepatocytes of human and 
mouse TfR2. Match the 
cellular distribution of 
hepcidin, protein-specific 
antibodies were localized in 
the basolateral membrane 
exclusively TfR2. Specifically 
related to this type of 
membrane TfR2, especially 
related to iron metabolism by 
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mediating the uptake of 
transferrin-bound iron from 
blood into liver cells by 
binding to transferrin iron, 
TfR2 activation of 
basolateral tell that (Philpott, 
C.C. (2002) Hepatology 
35,993-1001; Subramaniam 
et a!., (2002) Cell 
Biochem.Biophys.36,235- 
239). Notably, the band was 
observed for TfR2 leaflet 
similar to those described for 
hepcidin immunoreactivity 
was reduced towards the 
central vein from the 
periportal zone. 

[0119] because it has been 
discussed in previous 
studies of the interaction 
between hepcidin and TfR2 
at the cellular level (Nicolas 
et al., (2001) 
Proc.Natl.Acad.Sci. USA 
98,8780-8785; Frazer et al., 
(2002) Gastroenterology 
123,835-844), cells HepG2- 
cell lines clearly 
differentiated hepatocellular 
carcinoma (Aden et al., 
(1979) Nature 282,615- 
616) are analyzed with the 
coexistence of hepcidin and 
TfR2, has been 
demonstrated in 
physiological properties of 
normal liver cells in many 
aspects. RT primer and use 
the proper combination has 
been used successfully in 
human liver-PCR test was 
identified expression of 
hepcidin and TfR2 in cell 
HepG2. At the translational 
level, the presence of 
hepcidin and TfR2 in HepG2 
cells was confirmed by 
Western blot test produced a 
protein immunoreactive 
bands move the precise 
molecular weight 
immunoreactive band 
together with the 
corresponding liver tissue. 
Co-localization of each 
protein in HepG2 cells has 
been demonstrated in 
particular by 

immunocytochemistry using 
an antibody specific for the 
corresponding region- 
specific domains and 
molecular. Whole antibody is 
has proved labeling hepcidin 
in cells HepG2, to elucidate 
the pattern of 

immunoreactive granules in 
these cells, which to a 
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secretory vesicle little has 
already been demonstrated 
in liver cells by electron 
microscopy to infer the 
localization of the peptides 
(Schwartz etal., (1985) 
EMBO J.4,899-904). TfR2. 
along with a unique 
distribution pattern, localized 
immunocytochemically to 
cells HepG2. 

[0120] and based on data 
from this study at the level of 
transcription and translation 
levels, TfR2, and hepcidin is 
expressed in both liver and 
colocalization in the 
basolateral domain of 
hepatocytes be. In addition 
to the localization of TfR2 
and hepcidin matching at the 
cellular level, similar to the 
distribution of these 
molecules in the hepatic 
lobules with decreasing 
towards the central vein 
stained and 
immunoreactivity was 
concentrated in the 
periportal zone also 
detected. Common 
(basolateral) expression 
coordination of these 
proteins in the band lobules 
similar and their membrane 
domains are in favor of 
functional binding form of 
incorporation and transferrin- 
bound iron via the Tf R2 and 
the peptide hormone 
hepcidin regulatory The. In 
fact, have demonstrated the 
interaction between hepcidin 
and the various data TfK2, 
First, the changes in 
transferrin saturation is 
probably sensed by TfR2 
regulates hepatic expression 
of hepcidin (Philpott, C.C. 
(2002) Hepatology 35,993- 
1001). Second, RT- 
quantitative on the human 
liver, as is clear from the 
analysis of PGR, hepatic 
expression of Tf R2 is 
significantly associated with 
hepcidin expression is 
regulated by transferrin 
saturation (S. G. Gehrke, H. 
Kulaksiz et al., unpublished 
data). Third, TfR2 and 
hepcidin has been 
colocalized to the same 
membrane domain, 
mutations in cases of TfR2 
(Fleming et al., (2002) 
Proc.Natl.Acad.Sci.USA 
99,10653-10658) and 
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hepcidin (Nicolas et al., 
(2001) 

Proc.Natl.Acad.Sci.USA 
98,8780-8785) with a similar 
distribution of lobular strong 
immunoreactivity in 
periportal zones, the site you 
want to disable the 
expression of have been 
revealed, hepcidin (Zhou et 
al., (1998) 

Proc.Natl.Acad.Sci.USA 
95,2492-2497; Levy et al., 

(1999) Blood 94,9-1 1)B2m 
and (Santos et al., (1996) 
J.Exp.Med.1 84,1 975-1 985) 
also occur in hepatic iron 
overload. Fourth, mutations 
in the TfR2 gene were 
reported to cause 
hemochromatosis 
(Camasehella et al., (2000) 
Nat.Genet.25,14-15). This 
may occur as a result of 
decreased expression of 
hepcidin in iron absorption in 
turn cause a rise in (Nicolas 
et al., (2001) 
Proc.Natl.Acad.Sci.USA 
98,8780-8785). 

[0121 ] common polar 
localization and lobular 
distribution in the liver and 
their simultaneous presence 
of hepcidin and TfR2 in 
HepG2 cells, hepcidin is 
regulated by the transferrin 
saturation, and that indicate 
an endogenous peptide 
bound to the liver to form 
functional TfR2 in order to 
modulate hepcidin 
expression. So, is expected 
to obtain relevant evidence 
from studies of hepcidin 
signaling pathways. 

[ 0122 ] blood-forming 
tissue, and iron storage sites 
such as liver into the 
intestinal cells carry the 
signal that tells the body's 
requirements for dietary iron 
(Philpott C.C. (2002) 
Hepatology 35,993-1001), 
hepcidin is secreted from 
liver cells, is a candidate 
signaling factors that 
regulate intestinal iron 
absorption. Prior to the 
invention, however, the 
existence of certain 
molecular forms of hepcidin 
in the blood was 
controversial (Krause et al. 

(2000) FEBS Lett 489,147- 
150; Park et al. (2001) J Biol 
Chem 276,7806-7810; 
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Hunter et al. (002) J Biol 
Chem 277,37597-37603). 

[0123] to analyze whether 
the prohormone of hepcidin 
is secreted into the blood, 
pro-hepcidin levels in human 
serum of patients with 
various diseases and 
healthy volunteers and In 
order to assess the scope of, 
EG produced antibodies 
against the N-terminal 
hepcidin prohormone (2)- 
ELISA was developed by 
applying HepN. Terminal 
antibody EG C (l)-HepC dot 
blot (data not shown), 
Western blot, 

immunohistochemistry, and 
immunofluorescence 
experiments (Figures 1 -4) 
was revealed in a specific 
outcome, the ELISA to 
obtain the immunoreactivity 
was not. Tertiary structure 
and folding pattern of 
hepcidin is dense, EG (I)- 
may be the cause of the 
inability to identify circulating 
hepcidin antibodies HepC. 

[ 0124 ] EG antibody (2)- 
ELISA using HepN is highly 
reproducible with a detection 
limit of 3.95ng/ well, the 
stability and sensitivity as 
well as from four 400ng/mL 
was characterized by a 
strong resolution in the 
range. This range was 
determined ranged hepcidin 
concentrations. Healthy 
individuals (n = 26) in human 
serum-derived, is 
153.4ng/mL Purohepushijin 
from 51 .6 (plus or minus SE 
mean values; 106.2 plus or 
minus 32.1ng/mL) were 
measured in the range of 
This is comparable to the 
concentration of regulatory 
peptide hormones are 
known, about 1 1 times 
higher than the 
concentration of hepcidin in 
human urine (Park et al. 
(2001) J Biol Chem 
276,7806-7810). 
Interestingly, the measured 
concentrations showed a 
wide range of 

Purohepushijin indicate that 
there is a strong possibility 
that this peptide regulated. 

[ 0125 ] cDNA structures, the 
hepcidin, which suggests 
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that it is translated as a pre- 
84aa N-terminal propeptide 
that is processed into 20-25 
amino acid peptide (Park et 
al. (2001) (Fig. 1 and 9)). 
Strong consensus sequence 
for a single cleavage site 
sequence Gly 24 p'°p b p^ 

residues would give rise to a 60 g er 

25 and j s ( 0C ated between the 
previously Research has 
failed to isolate the larger 
propeptide from natural 
sources such as liver tissue 
and blood (Park et al. 
(2001)). In addition to 
technical difficulties, a 
wealthy propeptide converter 
phosphatase in the liver may 
inhibit the isolation of certain 
propeptides. In relation to 
this, recent studies, blood 
(Krause et al. (2000) FEBS 
Lett 489,147-150) and urine 
(Parketal. (2001) J Biol 
Chem 276,7806-7810) 2 in a 
while have proved to be 
composed of 20-25 amino 
acid C-terminus of this 
protein circulating form of 
hepcidin in humans has 
been described by two 
research groups. However, 
ELISA measurements of the 
present invention is earned 
out using specific antibodies 
produced against the N- 
terminal hepcidin precursor, 
which is in addition to the 
processed form of amino 
acids 20-25, hepcidin 
prohormone is secreted 
have shown that blood 
circulation in humans. In 
fact, was confirmed by 
Western blot analysis of 
potential liberation into the 
blood Purohepushijin. All 
hepcidin antibodies 
identified a single band of - 
10kDa hepcidin moved 
along exactly with the 
immunoreactive hepcidin in 
tissue extracts of liver and 
HepG2 cells in extracts of 
human serum (positive 
control; 1.) 1 0kDa hepcidin 
was detected in smaller 
fragments. Purohepushijin 
presence of human serum, 
indicating that the secretion 
of the prohormone of 
hepcidin that may decrease 
dietary iron absorption via 
the endocrine pathway 
hepatocytes. 

[0126] to analyze the 
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significance of hepcidin in 
patients with iron overload, 
the present invention has the 
typical characteristics of iron 
overload is detected in all 
HH patients tested to 
provide a concentration in 
the serum of 35 patients with 
hepcidin HH C282Y 
homozygous for a mutation 
in HFE. Hepcidin levels in 
these individuals in order to 
decrease intestinal iron 
absorption, as previously 
assumed was not increased 
(Fleming and Sly (2001) 
Proc Natl Acad Sci USA 
98,8160-8162). Pro-hepcidin 
levels in serum of patients 
with HH, not only in 
untreated patients were 
unexpectedly downregulated 
in individuals undergoing 
weekly phlebotomy. 
Compared with healthy 
volunteers, the concentration 
is 70.2ng/mL Purohepushijin 
from 1 06.2 (serum) was 
significantly reduced to. 
Differences between treated 
and untreated HH patients 
was observed. These 
findings, hfe knockout 
mouse liver hepcidin 
expression (Ahmad et al. 
(2002) Blood Cells Mol Dis 
29,361-366; Muckenthaler et 
al. (2003) Nat Genet 34,1 02- 
107) and HFE association 
Haemophilus In patients 
over chromatographic 
systems are consistent with 
previous trials demonstrated 
that the HH has been 
significantly reduced. They 
are consistent with in vitro 
studies have demonstrated 
that down-regulate hepcidin 
mRNA in HepG2 cells and 
iron-loaded primary human 
hepatocytes more (Gehrke 
et al. (2003) Blood MS # 
2002-11-3610. R2; Nemeth 
et al. (2003) Blood 
101,2461-2463). Been 
enhanced in HH despite iron 
overload, iron absorption 
(Pietrangelo A. (2002) Am J 
Physiol.Gastrointest Liver 
Physiol 282, G403-414; 
Philpott C.C. (2002) 
Hepatology 35,993-1001; 
Anderson and Powell (2002) 
Int J Hematol 76,203-207), 
and constitutive hepcidin 
expression in a mouse 
model of hemochromatosis, 
iron overload, so to prevent 
(Nicolas et al. (2003) Nat 
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Genet 34,97-101) in patients 
with HH is hepcidin 
regulation is assumed to be 
suspended. Decreased 
hepcidin levels are sufficient 
to inhibit intestinal iron 
absorption is not obviously 
increased. Furthermore, 
these findings, hfe knockout 
mouse liver hepcidin 
expression (Ahmad et al. 

(2002) Blood Cells Mol Dis 
29,361-366; Mucken thaler et 
al. (2003) Nat Genet 34,102- 
107) and HH patients (Bridle 
etal. (2003) Lancet 361,669 
- 673) and based on the 
findings in that it significantly 
reduced the lack of pro- 
hepcidin upregulation in HH 
despite iron overload, HFE 
Cheb in serum pointed out 
that it might have been 
involved in the regulation of 
the poet levels. 

[ 0127 ] Previous studies 
have clearly demonstrated 
that the correlation between 
serum ferritin levels and 
urinary excretion of hepcidin 
(Nemeth et al. (2003) Blood 
101,2461 -2463), in this 
study, the correlation 
between serum iron or 
ferritin levels in dialysis 
patients with circulation or 
Purohepushijin HH was 
found. Similarly, 
Purohepushijin, which is said 
to regulate the expression of 
liver hepcidin (Gehrke et al. 

(2003) ) but the correlation 
was detected between the 
transferrin saturation, the 
patient under examination 
has no effect on hepcidin HH 
represent the parameters 
anemia adversely, affected 
by hypoxia or inflammation. 
These data, which suggests 
that indirect effects are 
complex, including the 
regulation of pro-hepcidin 
levels in serum by iron 
stores (Nemeth et al. (2003) 
Blood 101,2461-2463). 

[0128] hepcidin has been 
isolated from the urine, the 
present invention provides 
an evaluation of the hepcidin 
regulation in patients with 
renal failure. HH patients 
and healthy subjects and in 
contrast to the concentration 
of serum immunoreactive 
Purohepushijin CRI patients 
was significantly increased 
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in healthy subjects to 
148.1ng/mL from 
1 06.2ng/mL. Increased pro- 
hepcidin levels in dialysis 
patients, which suggests the 
possibility that emissions 
related to and / or 
metabolism of peptides in 
the renal circulation. 
However, urinary hepcidin is 
only what is filtered from the 
blood, kidney, or about what 
is currently unknown origin. 
Based on the present 
invention, since hepcidin 
even in renal tubular cells 
were found (Kulaksiz et al. 
(2003), unpublished data), at 
least in part can not be 
excluded that hepcidin is 
released from the kidneys. 

[ 0129] The present 
invention is normochromic, 
Purohepushijin in dialysis 
patients with complications 
of RA has been clearly 
recognized in advanced 
renal failure and a 
normocyte erythrocytes 
provide a determination of 
serum levels. Compared 
with healthy subjects, 
concentrations of 
immunoreactive 
Purohepushijin significantly 
higher in RA patients did not 
(mean, 115.0ng/mL). 
Despite the end-stage renal 
disease in these patients 
leads to accumulation of 
peptide hormones, pro- 
hepcidin levels were 
significantly lower than in 
dialysis patients without 
anemia (mean, 148.1ng/mL). 
From the invention, hepcidin 
regulation in RA and 
regulation of hepcidin in the 
anemia of inflammation or 
liver cell adenoma is 
concluded that different. 
Down-regulation of 
Purohepushijin in RA, which 
reflects the physiological 
modulation of the reactivity 
of the peptides in order to 
enhance iron release from 
reticuloendothelial 
macrophages and intestinal 
iron absorption. The 
invention, in CRI patients 
without anemia despite EPO 
therapy is to provide an 
increase Purohepushijin. 
Therefore, it is concluded 
that decrease blood loss in 
RA is due to hepcidin, might 
be the reason for this down- 
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regulation of hepcidin 
(Nicolas et al. (2002) 
J.CIin.Invest 110,1037- 
1044). 

[0130] The present 
invention provides an ELISA 
for measuring the pro- 
hepcidin levels in human 
serum. This assay can be 
easily implemented on a 
non-invasive, and therefore 
suitable for routine work. 
Pro-hepcidin assay is its 
precision, sensitivity, 
reproducibility and hepcidin 
in human serum samples - 
(28-47) are based on an 
accurate determination. 
Application of this ELISA, 
allowing detection and 
determination 
Purohepushijin first in 
patients suffering from 
several disorders of iron 
metabolism. In order to 
identify the precise 
molecular mechanism of 
action Purohepushijin in 
various states of iron are 
more detailed research is 
needed. The invention 
provides that a potential 
drug for prevention and 
treatment of iron disorders 
further hepcidin agonists and 
antagonists. 

[0131 ] in order to 
understand the role of 
hepcidin is essential for 
understanding of cell 
signaling pathways and the 
origin of the peptide. In this 
regard, the present invention 
is described for hepcidin 
immunoreactivity in human 
and guinea pig liver is the 
site that is localized to the 
basolateral domain of 
hepatocytes. Earlier studies 
had speculated that an 
association between 
intestinal cells absorb these 
cells (Hunter et al., (2002) 
J.Biol.Chem., M205305200; 
Anderson et al., (2002) 
Biochem . Soc.Trans.30, 724- 
726). The present invention 
is described in 
Purohepushijin for detection 
of human plasma, thus, the 
prohormone of hepcidin may 
reduce dietary iron 
absorption via the endocrine 
pathway, indicating that 
secreted by liver cells. In 
addition, hepcidin was 
detected in cells HepG2, 
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was also found new 
discoveries transferrin 
receptor type 2 in cells (data 
not shown). 

[0132] In one embodiment 
of the invention an enzyme 
immunoassay for the 
quantitative measurement of 
hepcidin in serum and other 
body fluids of humans or 
animals, hepcidin enzyme 
immunoassay ("EIA") are 
used. EIA, enzyme-linked 
immunosorbent assay based 
on the principle of 
competitive solid phase 
(ELISA) is. Microtiter wells in 
96-well microtiter plates, 
hepcidin - (28-47) are coated 
with antibodies directed 
against the polyclonal rabbit 
anti-hepcidin. Fixed amount 
of hepcidin molecule 
conjugated with biotin and 
bound Purohepushijin 
present in a sample of an 
unknown quantity - (28-47) 
are competing to get the 
hepcidin-binding site of 
antibodies immobilized on 
the wells. After 1 hour 
incubation, the microtiter 
plate is washed to stop the 
reaction for competition. 
After subsequent incubation 
and are detected using a 
horseradish peroxidase 
streptavidin biotin-binding 
molecules. After half an hour 
incubation, the plates are 
washed twice. After the 
addition of substrate 
solution, hepcidin levels are 
inversely proportional to the 
measured optical density. 

[ 0133 ] Material: microtiter 
wells coated with anti- 
hepcidin antibody wells (96 
wells); Reagent: Biotin 
Conjugate (Hepcidin 
conjugated to biotin) 7mL; 
reference standard material 
set, 1 .OmL each; 
0,20,100.500,1,000,2,000 
ng / mL; professional 
hepcidin controls, low and 
high, 2 vials (lyophilized 
product); reagent-enzyme 
conjugate (horse streptavidin 
conjugated to horseradish 
peroxidase ("HRP')) 14mL; 
reagent: substrate solution - 
HS-TMB, 14mL; stop 
solution, 0.5MH 2 SO 4 , 
14mL; washings, 40 x, 
30mL; microtiter plate reader 
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(45 plus or minus 10nm) (eg, 
a microtiter plate reader by 
DRG Instruments); 
comprises a disposable 
pipette tip for precise 50 and 
100 micro L; refrigerator 
standard type; absorbent 
paper; deionized water. 

[0134] has been described 
with respect to the preferred 
material of this embodiment, 
it will be understood that 
other materials can be used 
in this invention One skilled 
in the field of the invention. 
For example, the skilled 
artisan will appreciate that 
you can use a combination 
of enzyme / substrate other 
than horseradish peroxidase 
peroxide / non- 
complementary binding 
component and the biotin / 
streptavidin in the present 
invention. 

[ 0135 ] when stored at 2 - 
8 ? storage conditions, 
unopened reagents will be 
used until the expiration date 
to maintain the reaction. Do 
not use reagents after the 
deadline. Microtiter wells 
must be stored at 2 - 8 ?. 
When opening the foil 
packaging, must pay close 
attention to it again closely. 
Immunoreactivity coated 
microtiter wells, which has 
been opened, which is 
stable for about six weeks in 
a plastic zippered pouch that 
contains a desiccant tightly 
closed. 



[ 0136 ] in the assay for 
samples collection and 
preparation, you must use 
the human or animal serum 
or EDTA plasma. Special 
pretreatment of biological 
samples is unnecessary. 
The biological sample may 
be up to 24 hours stored at 2 
~ 8 ?, for the long term than 
it should be frozen below - 
20 ?. Grossly hemolyzed 
specimens are grossly 
bloody, or fat should not be 
used. For other sample 
materials may need to be a 
special extraction protocol. 

[0137] performance of the 
assay: All reagents and 
specimens are common 
findings, must be at room 
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temperature before use. All 
reagents must be mixed 
without bubbling. 

[0138] Once the test is 
initiated, must complete all 
steps without interruption. 

[ 0139 ] in order to avoid 
cross-contamination, the 
reagents, using a new 
disposable plastic pipette tip 
to the sample or reference 
material. In order to stop 
dispensing the liquid and 
substrate solution, avoid 
pipettes equipped with metal 
parts. 

[01 40] transferred by 
pipette to the bottom of the 
well reference materials and 
samples. Pipet solution to 
stop the enzyme conjugate 
and are held well above the 
pipette vertical position, and 
samples or reference 
materials with enzyme 
conjugate, substrate solution 
and complete solution and 
stop As mixing is achieved 
and pour the solution 
corresponding to the center 
of the wells. 

[ 0141 ] Before starting the 
assay, all reagents are 
prepared, remove the cap, it 
is recommended to be fixed 
in the holder and all 
necessary wells. This will 
ensure equal elapsed time 
for each pipetting step 
performed without 
interruption. 

[ 0142 ] In general, the 
enzymatic reaction is linearly 
proportional to time and 
temperature. This is a 
physical constant - to allow 
interpolation for chemical 
conditions. If the 
performance above the 
upper limit of the 
spectrometer is 1 .0 or less, 
or microtiter plate 
absorbance of zero standard 
substance in the test run, 
you can extend or shorten 
the incubation time to 30 or 
10 minutes of the final 
enzymatic formation of color 
possible. Since calibrators 
are assayed in each run, 
absorbance fluctuations do 
not affect the results. 
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[0143] substrate solution 
should be colorless or faint 
blue or green. If the solution 
is dark blue, the reagent is 
unusable because it must be 
discarded. 

[0144] during incubation 
with substrate solution, 
avoiding direct sunlight onto 
a microtiter plate. 

[0145 ] Preparation of 
standard reference materials 
and reagent control: freeze- 
dried to reconstruct the 
contents of the / reference 
material for the control vial 
double distilled water 1 .OmL. 
Note: / control reference 
material six days 
reconstituted is stable at 2 ~ 
8 ?. For storage over longer 
periods will be frozen at - 
20 ?. Washings: 40-fold 
concentrated cleaning 
solution (content: 30mL) and 
added to a final volume of 
1200mL deionized water to. 
Diluted wash solution is 
stable at room temperature 
for 2 weeks. 

[ 0146 ] to secure the holder 
in the desired number of 
coated strip assay method. 
Dispensed in appropriate 
wells of a standard material 
hepcidin 50 micro L. 
Dispense in a well selected 
sample of 50 micro L 
Dispensed in each well of 
biotin conjugate 50 micro L. 
Plate for 10 seconds to mix 
thoroughly. It is important to 
mix completely in this step. 
Incubated for 60 minutes at 
room temperature. 
Vigorously shaking the 
contents of the wells. To 
wash the wells rinsed 3 
times using diluted wash 
solution (400 micro L per 
well). Ram wells on 
absorbent paper to remove 
the remaining droplets. The 
addition of 100 micro L of 
HRP-streptavidin conjugate 
to all wells. Incubated for 30 
min at room temperature. 
Vigorously shaking the 
contents of the wells. To 
wash the wells rinsed 3 
times using diluted wash 
solution (400 micro L per 
well). Ram wells on 
absorbent paper to remove 
the remaining droplets. 
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Specified time interval, the 
addition of 1 00 micro L of 
substrate solution to each 
well. At room temperature 
for 15 min. Stop the 
enzymatic reaction by 
adding 1 00 micro L of Stop 
Solution to each well at the 
same time interval and step 
10 to determine the 
absorbance of each well at 
450 plus or minus 10nm. 

[0147] recommended that 
the wells be read within 30 
minutes of stable final 
reaction step 15. Any reader 
can be determined using the 
micro-well and the 
absorbance at 450 plus or 
minus 10nm calculate the 
result. To obtain as follows 
for each sample 
testosterone, a. Linear - 
Uses a linear or semilog 
graph paper, the average 
absorbance of each 
standard reference material 
(Y) its corresponding 
concentration (X) (ng / mL) 
that make up the calibration 
curve by plotting against. To 
construct a standard curve, 
the four-parameter logistic 
function is recommended, b. 
Multiplied by the initial 
sample dilution, if necessary, 
to determine the level of 
testosterone with 
corresponding mean 
absorbance of each sample 
by interpolation from a 
simple calibration curve. 

[ 0148 ] ORG ELIZA MAT 
3000 and the DRG 
Regression Program, which 
allows computer-aided 
interpretation using the four 
parameter logistic function 
and read. 

[ 0149 ] curve data in the 
following examples are 
intended only to prove, that 
at the time of data 
generation used in place of 
the assay is not. 

[0150] 

[0151 ] performance 
characteristics: sensitivity 6, 
hepcidin in ng/mL- (28-47) 
shows the ELISA 
absorbance of the solution 
concentration and 
wavelength of 450nm shows 
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a typical ELISA standard 
curve for human pro- 
hepcidin in the circulation. 

[0152] 

[0153 ] sensitivity analysis, 
an analysis of 21 iterations 
from the average zero 
standard materials (n = 21) 
2SD of (SD = 0.055) was 
calculated by subtracting. 

[0154] sensitivity of this 
assay was 3.95ng/mL. The 
linearity of this assay, 
samples with different 
hepcidin levels (serum) was 
assessed by dilution with 
zero standard substance. 
Content was assayed by 
ELISA hepcidin in the 
sample dilution. And 
recoveries for each sample 
(percent) was calculated for 
the three dilutions. 

[0155] 

[0156] hepcidin analytical 
recoveries were estimated at 
three concentrations in 
serum samples. To a sample 
comprising different initial 
concentrations of hepcidin, 
while increasing the amount 
of unlabeled hepcidin 
(50ng/mL, 250ng/mL, 
500ng/mL) was added. Each 
sample (not spiked, are 
spikes) were assayed. 
Hepcidin concentration was 
measured, the recovery rate 
(percent) was calculated 

[ 0157 ] 

[0158] in assay precision 
(within run) variation, 
repeated measurements of 
control samples containing 
the three hepcidin different 
content (n = 12) were 
determined. Sample 1 : mean 
value = 426.7; SD = 20.2; 
CV (percent) = 4.69 
Example 2: average = 210.7; 
SD = 8.58; CV (percent) = 
4.07 Sample 3: mean value 
= 110.7; SD = 4.74; CV 
(percent) = 4.28 

[0159] inter-assay precision 
(between runs) variation, the 
control samples in three 
different kit lots of different 
kinds of 3 (n = 23) repeated 
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measures (3 x) was 
determined by. Sample 1 : 
mean value = 431 .96; SD = 
20.8; CV (percent) = 4.82 
Example 2: average = 
216.17; SD= 14.44; CV 
(percent) = 6.68 Sample 3: 
mean value = 109.8; SD = 
10.72; CV (percent) = 9.76 

[0160] hepcidin expression 
of hepcidin in human kidney 
is expressed in the distal 
tubule, the urine is released. 
Iron homeostasis is widely 
believed in the 
gastrointestinal tract is 
controlled largely by dietary 
iron absorption. However, 
recent studies have 
demonstrated that the 
kidneys are also involved in 
iron metabolism. Hepcidin 
antimicrobial peptide and 
iron-regulated because it 
was first isolated from 
human urine, the present 
applicant has investigated 
the intracellular localization 
and cellular localization of 
hepcidin in the mammalian 
kidney, serum and urine 
ELISA assay was developed 
to analyze the concentration 
Purohepushijin. 

[ 0161 ] hepcidin expression 
and cellular localization of 
human polyclonal antiserum 
specific for hepcidin, mouse, 
RT, and in rat kidney-PCR, 
Western blot and 
immunocytochemistry 
proven by testing. Serum 
and urine concentrations 
were determined by ELISA 
sensitivity. 

[0162] hepcidin human, 
mouse, and expressed in rat 
kidney. Western blot 
analysis using region- 
specific antisera identified a 
peptide corresponding to a 
molecular mass of ~ 9.5kDa 
Purohepushijin apparent. 
Localization test was 
revealed to be expressed in 
the distal tubule in the 
kidney cortex and renal 
outer medulla of hepcidin. 
Intracellular level, based on 
the presence of hepcidin in 
urine additional, localized to 
the apical membrane 
domain of renal tubular cells 
are released in the apical 
secretion into the urine clear. 
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Elevated levels of 
Purohepushijin (1 56.8ng/mL, 
104.2ng/mL healthy 
volunteers) have been 
determined in patients with 
CRI, which could indicate 
that the elimination and / or 
metabolism of circulating 
hormones in the kidneys. 

[ 0163 ] from the expression 
of hepcidin in the 
mammalian kidney, kidney 
Applicants' invention is a 
peptide hormone hepcidin is 
regulated endogenous iron, 
hepcidin excretion by the 
kidneys Not only is 
metabolized / conclude that 
lumen are released into the 
urine through the synthesis 
and in renal tubular system. 
Localization of hepcidin in 
the kidney, which means to 
play a regulatory role for this 
peptide In renal tubular 
system. 

[ 0164 ] Introduction Recent 
research has, HFE-abnormal 
hepcidin expression in 
hemochromatosis relevance 
(Muckenthaler et al., (2003) 
NatGenet,34:102-107) 
Hepcidin and regulation of 
interruption (Bridle et al., 
(2003)Lancet,361:669-673; 
and Kulaksiz et al., (2003) 
Gut, in press) with severe 
juvenile hemochromatosis 
mutations and hepcidin 
(Roetto et al., (2003) 
Nat.Genet., 33:21 - 22) and 
found an association. Based 
on these observations, it is 
suggested to be an 
important component of iron 
homeostasis that acts as a 
negative regulator of iron 
release from macrophages 
in the small intestine to 
absorb iron and hepcidin 
(Nicolas etal. (2002) Proc 
Natl Acad Sci USA 99,4596- 
4601). 

[0165] the majority of 
research is the major site of 
hepcidin production (Park et 
al.; Kulaksiz etal., (2003) 
Gut, in press), the regulation 
of hepcidin in the liver and 
functions that are 
concentrated, has claimed 
that the gathering could also 
play a role of this peptide in 
the kidney and ureter (Id., 
Wareing et al., (2003) Am J 
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Physiol Renal Physiol, 
printing leading to electronic 
publishing; Ferguson et al, 
and., (2003) Kidney 
lnt.,64:1 755-1 764). Iron 
homeostasis at the level of 
uptake from the diet is 
widely believed to be 
controlled mainly in the 
gastrointestinal tract. In vivo 
is the current dogma that 
there is no iron secretory 
pathway. However, recent 
studies have demonstrated 
that it plays an important role 
in iron homeostasis in the 
kidney (Wareing et al., 
(2003) Am J Physiol Renal 
Physiol., Electronic 
publication ahead of print; 
Ferguson et al., (2003) 
Kidney lnt,64:1755-1764; 
Gunshin et al, and., (1997) 
Nature,388:482-488). You 
can obtain a significant 
proportion of iron in serum 
by ultrafiltration by the 
glomerulus, the majority of 
iron filtered at the 
glomerulus is reabsorbed 
(Wareing et al., (2000) J 
Physiol, 524.2:581-586). 

[ 0166 ] Therefore, to 
analyze whether the kidney 
also exist in the local peptide 
hepcidin as is reasonable. 
Therefore, the present 
Applicants have produced 
an antiserum against 
different epitopes of hepcidin 
precursor molecule, were 
investigated in three 
mammalian species, 
transcription and translation 
level. Findings from the 
present applicant, in addition 
to the excretion of hepcidin 
in serum in the kidney, is 
produced as endogenous 
hormones in the cells distal 
tubule of the kidney of 
mammals that this peptide is 
released through a lumen in 
the urine has shown, as 
indicated mean this is the 
role of hepcidin in the 
regulation of urinary tract 
and / or kidneys. 

[ 0167 ] organization and 
preparation of materials and 
methods: Human kidney 
samples were used in this 
study (n = 5) were obtained 
after removal of a kidney in 
adult patients with an 
adrenal tumor. Human liver 
samples used in this study 
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(n = 7) were obtained after 
partial hepatectomy in adult 
patients with liver 
metastases (Kulaksiz et al., 
(2003) Gut, in press). For 
healthy tissue 
immunohistochemistry or 
fixed in Bouin's fixative or 4 
percent paraformaldehyde, 
RT-or PGR and Western blot 
for were frozen in liquid 
nitrogen. Rats (n = 5) and 
mice (n = 5) were 
anesthetized, and were 
subsequently sacrificed by 
cervical dislocation. Excised 
tissue samples from kidney 
and liver, RT-PCR or 
Western blot analysis for 
either frozen in liquid 
nitrogen or fixed in 
paraformaldehyde. 

[ 0168] Peptide synthesis, 
immunization protocol, and 
antibodies: Purohepushijin 
published sequences 
(Krause et al., (2000) FEBS 
Lett.480,147-150; Pigeon et 
al., (2001) J Biol Chem 
276,781 1-781 9) from 
hepcidin peptide - (28-47) 
and hepcidin - (70-84) a, 
Fmoc standard protocol 
(Kulaksiz et al., (2002) 
Proc.Natl. 

Acad.Sci.USA,99:6796- 
6801; and Kulaksiz et al., 
(2002) Am J 

Pathol.,1 61:655-664) was 
synthesized using a C- 
terminal amide. These 
peptides of m- 
maleimidobenzoyl-N-is 
bound to the blue guy 
hemocyanin using the 
hydroxysuccinimide ester, 
SPF rabbits and two 
(Charles River-lffa Credo) 
peptide conjugates each 
(Eurogentec Inc., Seraing, 
Belgium country) were 
immunized by. Antibody EG 
(l)-HepC, EG (2)-HepC 
[Purohepushijin each - (70- 
84) directed against], EG 
and (l)-EG and HepN (2)- 
HepN [Purohepushijin each - 
(28-47) directed against] is 
generated and attached 
properties, and was used 
(Kulaksiz et al., (2003) Gut, 
in press). 

[ 0169 ] expression analysis 
in kidney: an array based on 
GenBank cDNA, and 
constructed using the 
following primers. 
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Hitohepushijin given in 5-3 
'direction (Contract Number 
Database: NM021175) 5'- 
CTG CAA CCC CAG GAG 
AGA G-5'and the 3'-GGA 
ATA AAT AAG GAA GGG 
AGG GG-3 '; 
Rattohepushijin (# 
NM053469), 5'-ACA GAA 
GGC AAG ATG GCA CT- 
5'and the 3 '-GAA GTT GGT 
GTC TCG CTT CC-3', 
mouse hepcidin -1 (# 
NM032541),5'-CGATAC 
CAA TGC AGA AGA GAA 
GG-5'and the 3 '-TTC AAG 
GTC ATT GGT GGG GA-3'. 
These primers showed no 
homology to sequences 
previously reported. 

[ 0170 ] RNA isolation was 
performed using the Qiagen 
RNAeasy kit, including 
digestion by DNA. Reverse 
transcription (RT)-PCR 
analysis was performed as 
described previously 
(Kulaksiz et al., (2002) Proc 
Natl Acad Sci USA,99:6796- 
6801; Kulaksiz et al, and., 
(2002) Am J 

Pathol.,1 61:655-664). 94?, 
after an initial denaturation 
of 4 minutes; Saseta 
reaction mixture under the 
following heating program of 
30 cycles. 30 seconds at 
94 ?, 30 seconds at 60 ?, 
72 ? for 30 seconds and; this 
program continued after the 
chain extension step at 72 ? 
for 5 minutes at the end. 
Amplified product, / 2mM 
EDTA 89mM Tris/89mM 
boric acid and 1 .8 percent 
ethidium bromide staining 
(pH 8.3) were run on 
agarose gels. As a control 
for specificity, MWG- 
amplified PCR products 
were sequenced by Biotech. 

[ 0171 ] Immunoblot 
analysis: 16.5 percent 
Tricine-SDS-western blot 
experiments were performed 
on a polyacrylamide gel. 
Human, mouse, and rat 
kidney and liver, and protein 
derived from human urine 
(50mL for each experiment) 
was published protocol 
(Kulaksiz et al., (2003) Gut, 
in press; Kulaksiz et al., 
(2002) Proc Natl Acad Sci 
USA,99:6796-6801; Kulaksiz 
et al, and., (2002) Am J 
Pathol.,1 61:655-664) was 
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extracted. After 
electrophoresis, the base 
layer and a hydrophobic 
polyvinylidene fluoride by 
semi-dry blotting (by Pall, 
Portsmouth, UK) were 
transferred onto proteins. 
Membranes were incubated 
overnight with hepcidin 
antibodies and diluted 
1:1000 in. 10mM Tris-HCI 
(pH 8.0), 150mM NaCI, Tris 
and containing 0.05 percent 
Tween 20-washed in 
buffered saline, and 5-nitro 
blue tetrazolium as 
chromogens - bromo -4 - 
chloro-3 - indolyl phosphate 
(Sigma) and alkaline 
phosphatase-conjugated 
goat anti-rabbit antibody 
using (1:50,000 dilution; by 
Sigma) to visualize the 
immunoreactive protein after 
incubation with was. 
Immunoreactivity on 
Western blot, which 
specifically blocked after 
preincubation of the 
antibody and the 
corresponding peptide 
immunogens. Cross- 
reactivity with two goat anti- 
rabbit antibody was 
excluded by appropriate 
controls of (Kulaksiz et ah, 

(2002) Proc Natl Acad Sci 
USA,99:6796-6801; Kulaksiz 
et al, and., (2002) Am J 
Pathol,1 61:655-664). 

[ 0172 ] 

immunocytochemical 
protocol: tissue in 4 percent 
paraformaldehyde and fixed 
at 4? for 18 hours or in 
Bouin's fixative and 
embedded in paraffin. 
Paraffin sections (4-5 
micro m) to hepcidin (EG 
antibody (l)-HepN, EG (2)- 
HepN, EG (l)-HepC, EG, and 
(2)-HepC, 1:2000 dilution 
each) for avidin - biotin - 
peroxidase complex (ABC) 
were immunostained by law. 
Order incubation and 
antigen - antibody binding 
site visualization were 
performed as previously 
described (Kulaksiz et al., 

(2003) Gut, in press; 
Kulaksiz et al., (2002) Proc 
Natl Acad Sci USA 99:6796 - 
6801; Kulaksiz et al, and., 
(2002) Am J Pathol 161:655- 
664). Briefly, these sections 
were incubated for 24 hours 
at 4 ? with the respective 
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antibody, biotinylated anti- 
rabbit IgG and then 1 :200 
dilution (by Jackson 
Immunoresearch, West 
Grove, Pennsylvania, USA) 
for 30 minutes with the 
incubated. These sections 
formed biotin diluted in PBS 
before then - peroxidase / 
streptavidin (by Jackson 
Immunoresearch) for 30 min 
with the complexes (final 
concentrations: biotin - 
peroxidase, 0.7 micro g/mL; 
streptokinase avidin, 5 micro 
g/mL). Antigen - antibody 
binding site, 0.05M Tris-HCI 
(pH 7.6)-diaminobenzidine / 
0.002 percent H 2in0 7mMHC; 
O 2 was detected by 
incubation of sections in. 

[ 0173 ] specificity controls: 
nonspecific dependent 
method was eliminated by 
the control run, as published 
(Kulaksiz et al., (2003) Gut, 
forthcoming). Antibody 
specificity was tested by 
prior adsorption of 
homologous and 
heterologous antibody and 
the antigen peptide 
(antiserum 6.25 - 1 00 micro 
g/mL) (Kulaksiz et al., (2002) 
Proc Natl Acad Sci USA 
99:6796-6801; Kulaksiz et 
al, and., (2002) Am J Pathol 
161:655-664). Before 
adsorption with cognate 
antigen and antibody at 
concentrations as low as 
6.25 micro g/mL is 
completely blocked 
immunostaining in the 
kidney, before adsorption 
and the concentration of 
heterologous antigens to the 
antibody and 

immunostaining 100 micro 
g/mL not affect. 

[ 0174 ] competitive binding 
assay for hepcidin ELISA: 
serum and urine samples in 
22 individuals (n = 11 
females, 1 1 males, age 23- 
59 years, mean 39 years) 
was obtained from, and 
serum samples were 
obtained from 22 patients 
with renal disease 
undergoing chronic 
hemodialysis (n = 11 
females, 1 1 males, age 25- 
77 years, mean 48 years). 
All patients with chronic 
renal failure disease, 
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recombinant human 
erythropoietin 3,000 IE 
(EPO) were treated using 
two to three times a week. 
During sample collection, 
paid no attention to bleeding 
healthy volunteers and 
patients with infections. 
10mL blood samples were 
collected in serum tubes, 
10mL urine samples were 
collected during the urine 
collection tube for 10 
minutes at 4 ?, centrifuged 
at 2,500 x g. Measurement, 
as previously described (8) 
was performed twice using a 
96-well microtiter plates. 
Briefly, EG 1:4,000 diluted 
rabbit anti-hepcidin 
antibodies (2) - In HepN200 
micro L / wells coated 
microtiter plates. Various 
amounts of synthetic 
peptides (0,20,100,500, 
1 ,000 ng / mL) and N- 
terminal biotinylated 
hepcidin and reference 
material containing 50 micro 
L human serum and urine 
samples, or - (28-47) (by 
Peptide Specialty 
Laboratories, Heidelberg, 
Germany) was added to 
each well 150 micro L (2ng / 
well) and incubated for 1 
hour at room temperature. 
TBST (TBS including 0.05 
percent Tween 20) using 
washed, 

tetramethylbenzidine 
substrate (by DRG 
Instruments, Marburg, 
Germany) using streptavidin 
- peroxidase enzyme (by 
Dako, Hamburg, Germany) 
The biotinylated antigen - 
antibody complexes were 
detected. Color reaction is 
1M H 2 SO 4 is stopped, 
using the absorbance of the 
solution is read at a 
wavelength 450/630nm. 

[ 0175 ] Statistical analysts: 
Data are presented as mean 
plus or minus SEM. 
Statistical analysis was 
assessed by Student's t test. 
P <0.05 considered 
significant difference. 

[ 0176 1 expression of 
hepcidin in the mammalian 
kidney Results: RT-PCR 
analysis, liver (positive 
control, Kulaksiz et al., 
(2003) Gut, see forthcoming) 
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Just human rather than 
clarified the apparent 
expression of hepcidin in rat 
and mouse kidney (Figure 
1 0). Livers of these species 
(data not shown) and in the 
kidney, the expected 192bp 
PCR product for humans, 
the products of 1 93bp for the 
mouse, a product of 201 bp 
was detected in rats. 
Sequence analysis was 
revealed to have full 
homology with the cDNA of 
the corresponding peptide 
product is generated PCR. 

[0177] at the translational 
level was confirmed by 
Western blot test for the 
presence of region-specific 
hepcidin antibodies (Fig. 10). 
Antiserum directed against 
the C-and N-terminal 
hepcidin precursor molecule 
to match a human, 
immunoreactive bands were 
identified in extracts of 
kidney - 9.5kDa in rats and 
mice. 

[ 0178 ] cellular localization 
of hepcidin: 

Immunohistochemrcal test 
for region-specific hepcidin 
antisera are consistent with 
human hepcidin, mouse, and 
rat kidney distal localized 
into tubules (Figure 11-15). 
Proximal renal tubules, 
collecting ducts, and 
glomeruli lacked hepcidin 
immunoreactivity completely. 
Distal tubule is restricted to 
immunoreactivity of renal 
outer medulla and renal 
cortex, renal medulla inner 
layer showed 

immunostaining for hepcidin 
(Figure 11-12). Notably, 
between hepcidin positive 
tubular cells there were clear 
differences between the 
cells. Tubule cells were 
positive in the majority of 
hepcidin strength against 
others or just show only faint 
immunoreactivity was 
completely against hepcidin 
or a non-reactive (Fig. 1 4). 
Remarkably, in all sections 
examined, hepcidin antisera 
revealed a pattern of 
immunoreactivity in the 
cytoplasm of glomerular 
epithelial cells lining the 
tubules and distal (Figure 
11-12). In some 
organizations, the hepcidin- 
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positive ceils showed strong 
immunoreactivity was 
concentrated at the top of 
the pole-secreting cells 
(Figure 13 and 15) in the 
basolateral membrane 
domain of each 
immunoreactive cells found 
Renakatsu other. 

[0179 ] Detection of 
hepcidin propeptide in serum 
and urine: EG-specific N- 
terminal hepcidin antibody 
(2)-using HepN, stability and 
sensitivity to provide high 
fidelity hepcidin ELISA assay 
has been developed 
(Kulaksiz et al., (2003) Gut, 
in press). As seen in Figure 
16, ELISA revealed that the 
presence of human serum 
Purohepushijin. 
Purohepushijin is, 
139.2ng/mL from 68.5 in the 
serum of healthy subjects 
(plus or minus SE mean 
values; 104.2 plus or minus 
19.5ng/mL) was measured 
in the range. Purohepushijin 
concentration in the serum 
of patients suffering from 
chronic renal failure 
327.3ng/mL 63.9 (plus or 
minus SE mean values; 
156.8 plus or minus 
61 .9ng/mL) to vary with 
concentration in the control 
group increased significantly 
in comparison. 

[0180] by using the 
sensitive hepcidin ELISA, 
Purohepushijin in human 
urine from the control group 
456.0ng/mL from 13.9 (plus 
or minus SE mean values; 
180.1 plus or minus 
94.8ng/mL) was detected in 
the range. Purohepushijin 
presence of human urine 
was further confirmed by 
Western blot analysis. 
Hepcidin antisera identified a 
single hepcidin 
immunoreactive bands of 
molecular - 9.5kDa moved 
along exactly with the 
immunoreactive hepcidin in 
kidney tissue extracts of 
human urine (Fig. 10). 

[ 0181 ] New Study Hepcidin 
is a hormone central 
regulator of iron 
homeostasis and 
antimicrobial peptides (Park 
et al., (2001) J Biol Chem, 
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276:7806 - 7810; Krause et 
al., (2000) FEBS 
Lett,480:147-150; Pigeon et 
al., (2001) J Biol 
Chem,276:7811-7819; 
Nicolas et al., (2001) Proc 
Natl Acad Sci USA,98:8780- 
8785; Nicolas et al, and., 
(2002) Proc Natl Acad Sci 
USA,99:4596-4601). In a 
previous study, was proved 
to be the main origin of liver 
hepcidin (Park et al., CH 
(2001) J Biol 
Chem,276:7806-7810; 
Kulaksiz et al, and., (2003) 
Gut, in press.) The first 
human urinary hepcidin 
(Park et al., (2001)) and 
blood filtrate (Krause et al., 

(2000) ) was isolated from 
the kidney expression of this 
regulatory peptide was 
detected (Pigeon et al., 

(2001) ). 

[ 0182 ] appropriate primer 
specifications and 
combinations successfully 
used in the liver (Kulaksiz et 
al., (2003) Gut, in press; 
Gehrke et al and., (2003) 
Blood, 102:371-376) using 
a, RT-PCR analysis of this, 
not only in liver hepcidin in 
human, rat, and it proved to 
be expressed clearly in the 
kidney of three mammalian 
species and mouse. 
Sequencing analysis 
revealed the specificity of 
the PCR product generated. 

[0183] in order to verify the 
existence of the translated 
peptide hepcidin in the 
kidney, the present 
Applicants have produced a 
lot of region-specific antisera 
against hepcidin, they was 
used in 

immunoh istochemistry and 
Western blot analysis. 
Western blot analysis, 
confirmed the expression of 
hepcidin in the kidney. Four 
antisera recognize different 
epitopes in the hepcidin 
precursor molecule 
immunoreact'rve peptides 
were identified in the kidney 
of - 9.5kDa in three animal 
species, which was deduced 
from cDNA sequences for 
each corresponding to a 
molecular weight of hepcidin 
prohormone (Pigeon et al., 
(2001)). Also apparent 
molecular weight of this 
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immunoreactive peptide, are 
consistent with the molecular 
weight of hepcidin 
prohormone detected in the 
liver (Kulaksiz et al., (2003) 
Gut, in press). Applicants' 
findings, since the hepcidin 
is also present in kidney, 
liver specific and clearly 
demonstrated that hepcidin 
is not. 

[0184] by 

immunohistochemical study 
using region-specific 
hepcidin antisera four kinds 
of human, mouse, and rat 
kidneys in the renal cortex 
and outer medulla hepcidin 
was found to be located 
specifically in tubular 
systems. These tubular 
immunoreactivity was 
identified as the distal renal 
tubules by the typical 
morphological 
characteristics of those 
detected by light 
microscopy. Specific 
antibody staining was 
consistent with the various 
areas in the kidneys of mice 
and rats as well as in 
humans, have pointed out 
that the origin of the renal 
distal tubule hepcidin. 
Proximal renal tubules, 
collecting ducts, or in the 
lining of the kidney medulla 
and glomerular 
immunoreactivity was 
detected for hepcidin. 

[0185] in the renal cortex 
and outer medulla, hepcidin 
immunoreactivity was 
confined to the secretory 
epithelial cells of the distal 
tubule. Notably, all anti- 
serum hepcidin 
immunoreactivity pattern that 
gave rise to the glomerulus, 
which in this small secretory 
vesicles or lysosomes of 
individual cells that have 
been identified by electron 
microscopy in these cells 
already estimated to be 
localized to the peptide (van 
Katachalan MA, Kritz W: 
Pathology of the 
kidney.Edited by JC 
Jennette, JL Oldson, MM 
Schwarz, SG Silver: 
Philadelphia, Heptinstall's, 
1998, pp 3-66). Also notably, 
during the same tubular 
epithelial cells with respect 
to the density of hepcidin 
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immunoreactivity that may 
reflect the differences 
between the expression or 
secretion of hepcidin in cells 
there were clear differences 
between the cells. Notably, 
in the tubular part 
immunoreactivity of hepcidin 
have been present in the 
cytoplasm of all epithelial 
cells in tubules other 
immunoreactive hepcidin 
strong to very top of the cells 
secreting were concentrated 
Specific distribution pattern 
of hepcidin at the cellular 
level is assumed that the 
release of hepcidin through 
the lumen. Applicants' 
invention, in the basolateral 
domain of renal tubular cells 
did not detect hepcidin 
expression. This suggests 
that it is not released into the 
blood by cells lining the 
secretory tubules and the 
renal hepcidin. 

[0186] control of body iron 
homeostasis is widely 
believed to depend on tight 
regulation of iron uptake 
from the diet mainly in the 
proximal small intestine. 
However, recent studies 
have demonstrated that iron 
homeostasis plays an 
important role in the kidney 
(Wareing et al., (2003) Am J 
Physiol.Renal.Physiol., 
Electronic publication ahead 
of print; Ferguson et al., 
(2003) Kidney lnt,64:1 755- 
1764; Gunshin et al, and., 
(1997) Nature,388:482-488). 
Wareing and colleagues are 
filtered at the glomerulus 
and a significant amount of 
iron metabolism, and 
excretion in the urine is 
practically only 0.8 to 1 .5 
percent of the filtered iron 
were able to prove 
convincingly (Wareing et al., 
(2000) J. Physiol.,524.2:581- 
586). Thus, there is a very 
effective route for the 
reabsorption of iron along 
the renal tubules, Expect a 
strong adjustment. In fact, 
Ferguson and colleagues, 
the divalent metal 
transporter 1 in the kidney 
tubules system (DMT-1) 
were able to localize 
(Ferguson et al., (2001) Am 
J Physiol Renal Physiol., 
280: F803-F814).This 
protein has been proposed 
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to be the major pathway for 
the uptake of dietary iron by 
the gastrointestinal tract 
(Gunshin et al., (1997)). 
Notably, DMT-1 expression 
has been demonstrated to 
be highest in the apical 
membrane domain of the 
outer tubular cell renal 
cortex and medulla hepcidin 
is also where they found the 
Applicant. In addition, recent 
studies, DMT kidney-altered 
dietary iron intake has 
proved to be strongly 
regulated expression of 1 
(Wareing et al., (2003)). 
Duodenal DMT-hepcidin 
expression and data to 
prove that these findings are 
inversely correlated with 
expression of 1 (Frazer et 
al., (2002) 

Gastroenterology, 123:835- 
844) and according to the 
present Applicants have 
have been proposed to play 
a regulatory role of hepcidin 
in the renal iron transport. 

[ 0187 ] the possibility of 
release of hepcidin into the 
urine, was demonstrated by 
Western blot test. Antiserum 
hepcidin specific area, to 
match the amount of precise 
molecular moves with 
exactly Purohepushijin 
immunoreactivity as in the 
case of the extract kidney 
tissue (Kulaksiz et al., (2003) 
Gut, in press) to strong 
labeled bands were 
identified. These findings are 
synthesized by secretory 
Purohepushijin distal tubule, 
where it clearly shows that 
are released into the urine to 
escape through the lumen 
and the recirculating tubular 
protein degradation. 
Purohepushijin to measure 
the concentration in human 
urine, the ELISA was 
developed to provide high 
sensitivity detection 
sensitivity 3.95ng/well. 
ELISA test already (Kulaksiz 
et al., (2003) Gut, in press) 
EG hepcidin antiserum has 
been used successfully in 2- 
ELISA assay using HepN is 
13.9 in the urine of healthy 
subjects 456.0ng/mL from 
(plus or minus SE mean 
values; 180.1 plus or minus 
94.8ng/mL) revealed high 
concentrations in the range 
of Purohepushijin This 
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concentration of circulating 
levels of the same individual 
Purohepushijin (139.2ng/mL 
from 68.5; plus or minus SE 
mean value, 104.2 plus or 
minus 19.5ng/mL) 
considerably higher than. 
Notably, the correlation 
between serum iron or 
ferritin levels were found in 
the circulation and 
Purohepushijin (Kulaksiz et 
al., (2003) Gut, in press). 
Similarly, iron or serum 
ferritin levels have been 
proposed to regulate 
hepcidin expression in the 
liver and urinary 
Purohepushijin (Pigeon et 
al., (2001) J Biol 
Chem,276:7811-7819; 
Nemeth et al., (2002 
Blood,1 01:2461 -2463; Ganz 
T, and, (2003) 
Blood.1 02:783-788) were 
also correlated between the 
detected (data not shown). 
Therefore, the present 
Applicants have kidney 
Purohepushijin regulation of 
urine / are directly affected 
by the proposed iron or 
serum ferritin. 

[0188] Purohepushijin 
regulatory evaluation of 
renal failure in patients 
undergoing long-term 
hemodialysis, 
Purohepushijin 
concentration in the serum 
of these patients in normal 
subjects 104.2ng/mL 
revealed to be significantly 
increased from 1 56.8ng/mL. 
Increased pro-hepcidin 
levels in dialysis patients is 
not only involved in the 
synthesis of hepcidin and 
kidneys, which suggests the 
possibility that also related to 
emissions and / or 
metabolism of circulating 
peptide them. Interestingly, 
recent research has proved 
to down-regulate hepcidin 
gene expression in liver 
kidney hormone 
erythropoietin (Nicolas 
(2002) Blood Cells, 
Molecules, and 
Diseases,29:327-335). 
Therefore, another 
explanation for the increased 
concentration in dialysis 
patients Purohepushijin, 
relative erythropoietin 
deficiency may be 
encountered in patients with 
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end-stage renal uniformly 
(Eckardt KU, (2000) 
Clin.Nephrol, 53: S2-8; 
Santoro A, and: (2002) Rev 
Clin Exp Hematol, Suppl 
1:12-20). However, 
applicants have reported 
that this increased level of 
Purohepushijin was 
measured in patients with 
chronic renal failure were 
treated with hepcidin 
inhibitory hormone 
erythropoietin, which 
supported the renal filtration 
of hepcidin that. One 
embodiment of the invention, 
some kidney urinary 
hepcidin, and some that 
provide liver origin. 
Therefore, it must be noted 
that the sum of peptides and 
peptide in the renal 
circulation that is excreted in 
urine was measured 
Purohepushijin liberated. 

[ 0189 ] and the summary, 
recent studies have 
demonstrated that iron 
homeostasis plays an 
important role in the kidney 
(Wareing et al., (2003) Am J 
Physiol Renal Physiol, 
electronic publication ahead 
of print; Ferguson et al., 
(2003) Kidney lnt,64:1 755- 
1764; Gunshinetal.,(1997) 
Nature,388:482-488; 
Wareing et al., (2000) J 
Physiol,524.2:581 -Ferguson 
etal, and 586., (2001) Am J 
Physiol Renal Physiol, 280: 
F803-F814), data on renal 
regulation of iron transport 
does not exist. In relation to 
this, the applicant has first 
localized hepcidin in the 
kidney of three mammalian 
species. These findings 
present applicant, 
specifically in the liver have 
shown that there is no 
hepcidin. In addition to the 
excretion of hepcidin in 
serum in the kidney, the 
peptide is produced as 
endogenous hormone in 
distal tubular renal secretion, 
has shown to be released 
through a lumen in the urine, 
which is and / or kidney 
means that the role of 
hepcidin in the regulation of 
urinary tract or. Regulation 
of hepcidin in the renal 
tubular system, must be 
analyzed in future studies. 
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[ 0190 ] pancreatic tissue 
was used to study the 
expression of hepcidin in the 
human pancreas was 
obtained after Whipple 
surgery in patients suffering 
from pancreatic cancer. 
Using a combination of 
specifications and a suitable 
primer has successfully 
been used in liver and 
kidney, RT this-PCR 
analysis, not only in the 
kidney and liver hepcidin, 
revealed that expression 
among human pancreas. 
Sequencing analysis, 
revealed the specificity of 
the PGR product generated. 

[0191 ] Western blot 
analysis using specific 
antibodies, confirmed the 
expression of hepcidin in the 
pancreas at the translational 
level. Using the same 
antibody, hepcidin was 
localized by 

immunohistochemistry in the 
pancreas. Paraffin sections 
were revealed to be 
localized in the endocrine 
pancreas of hepcidin 
immunoreactivity. In 
exocrine pancreatic 
immunoreactivity was found. 
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